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42. (c) log( 1 - px + qx 2 ) 






= log( 1 + ax) + log( 1 + Px) = log { 1 + (a + p)x + aPx 2 } 

=> a + p = - p aP = q. ^x 2 + px + q = 0. 


43 - (b) ^ d-Jd-fa) 

= { 1 + ax + a 2 x 2 + a 3 * 3 + •••} {1 + bx + fc 2 * 2 + fcV + •••} 

= 1 + (a + b)x + ( a 2 + b 2 + ab)x 2 + (a 3 + b 7, + a 2 b + ab 2 )x 3 + - 


1 + b 1 -a*' x + h-JZli—x 2 + ~ fl4 r 3 + 


b-a 


b-a 


b-a 


=> a 


n 


b n+\_ a n +\ 

b-a 


le- 2m 

44. (a) 4PI1W — !e£l 


£(-l)"<r :ta 

n=0 


_ 1 + e 


rlx 


\+e 


,-2x 


1 - e 


rlx 


1 + tan 15° 
~ 1- tan 15° 


[since e? - 



so e 


-2c 


tan!5°] 


= tan60° = V3. 






wlflr W « 

( Matrix and Determinant ) 


s w. « ■# si^ra wt) ( ) ^Hn [ ]-*& w.w m- 

si^lFF ^ 'G /z-^Jv^R 5 TffWRRf ^TF, vaTR ^'Ssrlf^C^ m x w WRRfR <It ^w<! 
(order <Ft, size) RT^fR Rjlfia^ RCpT, RTR> ^TfcRI m x n RJtfhS( R^R I 






> ^rfft-sutiS^ « w-’sutfS* 2 

1 x n ^FfiRR RJt1l^[tR> n-^KV<\ ^flft-aulEs^ (row matrix) 4R° m x 1 ^tfR>fiRR 
sJItH^PR* m-W&^ (column matrix) RCR ! 









' 1 0 


7 2 9 
,3 1 5 


^I^JTiTO 2 G 3 ^-‘SIJtuNl 


> ( Null matrix Zero /««*/*«:) S 

C«n ^ ^RJ (zero) ^ ^TO ^K<55 TO, A 

(c7 ..) x /; i G 7-4<f (1 < / < m, \ <j< n) tf f - 

0 351 *m x n 3FOT CT CStOT ^-'sntspP 0,„ x „ ^ 5? I 


$Wt53*t 


fo o o) . _ (o trt 

° 2x3 “ (o o o )’ 2x2 [o 0/ 

> ^•sf-'SijtfS^i. 4% ( Diagonal of a square matrix) % 

A = ( y a i ) n x n ^f-Wfte{<f (/. i) <*t a# i= 1,2, ..., n C$ *tW (diagonal 

element)^ «WH *R TO <*PR a,,, a 22 , a 33 a m fO* (3 s * 

flfTO) A (8RR) TO > 




;i\2 3 


A = 2\0\l 2RR *R#i ^ 1, 0, 5. 


> 3> e f-VJtflty ( Diagonal matrix ) S 

^ m 3R?ra *<*0®* A = ( fl(/ ) m x m -0* ***JtBN. TO SWH ^ ^#1 

5 PSt W RR ^ ^ wfos a V] = 0 WT j = 1,2, ..., /?• / * j, ( w 
CTOTCR1 *pj <££"3 W, Rl'G *iTC3) I 


g 

f 1 ° °'l 

5 0 I 0 2 0 2 G 3 

1° °J*U 0 J 

> CTOTR RTtfi^ 2 . *> 

^ CTOTt 3*fR W/fa RTO *R#R RR RRR ^ 'TO CTO^-RTtWSi' 

'a 0 O') 

(, scalar matrix) TO 3 CTOR-Wlf^. ^R *** 0 o 0 TOFttfR ^ I 

0 0 a, 


20 
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3 0 
0 3 


\ 

"5 0 O' 

2 c^rrm-^ni^, toi<j 

0 5 0 

/ 

v 0 0 5j 


3 ~&w<\ I 



n 

0 

O' 


^ 1 o' 


0 

I 

0 

, I 2 = 


.0 

0 

u 


,0 1; 


> 4W-5?7/©3[ (unit matrix ) % 

n 3^3 HjSps ^4 TO vsra 3*fR 5jf%f 9f(T^ ^ 

1 ^ ^<T“ WTO UnfiltftaF I„ <P<Tf I <5f$ffc 

^-■suflS^ | 

&m$ e t 


^ ^ r 4W& 3 « 2 W?M I 


> 'G ijjflSx ( Symmetric matrix and Skew-symmetric matrix) % 

m x n ^sn^TfJ 4‘5f- , si)T^I A = (a-) C3> 

N ij' n x /j • 

(i) sifo^-’smlt^ ?m, to i, j^ i n *\m w ww a i} = aji ?$, 

(ii) TO z, /-^<1 1 C^ /z *fW ^fsj^ SHW<J WWI a f .. - - a { 

33H l J J' 

C 4 , (T^CU a u = - a ^Q^TTTT 2a - = 0 ^ 

^ a u = 0, CTO*, i = 1, 2 ,z. 

•*• f*£jfeTO^|fSc3(<J Vf^ I 



A - 


a b c} 


b d e 
c e f 

b = 


44^ 3 3TO 2J%y^-iui^ ; 


0 a - b) 
- a 0 c 
b -c 0 


4^fu 3 W&H f42l%^I-^TTl^i; I 


> ( Transpose of a matrix) l 

^ 171 x « a -4n 'Q Wm to 

WilpiC^ ^flUiW) '-Wl fe[ C4 /Z x m TORT ^Jtl^ ^fT'Q?n \5|C^ A-43 
<K?f v5tc^ A t ^t A 1 ^ ^51 1 






2 Wra * 51 ®^ I 

d iffaf 2 <mwi ^wift wprai <zw& *fi® w, ^JlUK A m 

A t = A ^#A t = -A^II 

> ®*M/J/IB3( ( Submatrix ) S 

c«n 43® 'sot®^. a-^<j ^t *nfa <fl ^ fef ($ ws ^ 

^t ^tri wm «ic®j^to A^ra »*w ^ i 



f 1 2 1 f 1 2 5 1 

B= 5 7 ^Tf®3(®A = 5 7 -3 ^ ^ fe W ^1 ®M-Wf®$U 

v 9 0 J [9 0 8 , 

CWTt m, C = f 5 7 1^D= 1 J, A-4S*lt3Q #®*HS0lffi*U 

1 9 0 ) 1 9 8 J 


{Matrix Algebra ) 


> *UtlS&(3 Wot ( Equality of two matrices) l 

# A = (a^ x B «4* B = (fr„) A x p C* ^WR^t ^ ^ ^ (i) A 

■6 B >IVK^ ^ '$J S ?K m = k, n = p (ii) ‘jjw * 

'Q 7fW!<n 3®>® *TIW djj - b- I 

■gssiR to 501 ®^ a 'Q B-^% wm «ptft *n i 
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^ B ^ m = k, n = p TO 4<R (7RTO A + B m x n 

' 2R ^ 'SITTffiw C - (c..),„ x „ TO, CTO?? / = 1,2, 3, ... m; y = 1, 2, 3, ..., n^m stm 


Cjj = ajj + h i} , TO 


a g B-^t^ '^* 1 ^ c^rN to c *nm ^ro 


A = 


'1 2 1 '■ 

D 1 9 O' 


( 8 11 P 


• B = 

TO, (TH^fTO TO A + B = | 


,2 -3 0 j 

U 1 5j 


^3 -2 5 . 


*#/©$( ( Orthogonal matrix ) 


/t^TO3 A-C^ ( orthogonal ) Wl ^ ^ AA T = A T A = I ^ 


5?j/®^ <^rm W' 


O 1. $ CTOTOt ^ ' 5 UT©?f A G B-^13 C^a A + B = B + A TO I [TOk ‘5Ult§^f 

^ f^sRTCTfflJ (commutative)] 

51 ^™ CTOS ™ fe* ^ A = («..)„, x , B = (b ij)m „C = fe),„ „ 

A + (B +C) = (A + B) + CTOI . 

C*TM ^“WT^J (associative law) CTO TO] 

0 3. A = («-.),„ x A + O m x „ = 0 /w x fI + A = A. 


WtMw- ^ WtftFF yjffS-si (, Negative of a matrix) 


A = ( a ipm x ;> ^ -sjt 


- A TO1 TO 7fl 

' £ R^ <TO f^si TO % 


“ A = (gy) w x „ CTO7T i G y-^?f TO<U TO TO b jj = - a- TO I 

•** A = ( fl iy)« x « ^ A + (- A) = (- A) + A = Q m x n TOl 



Rcuffl ( Subtraction of two matrices) % 


^ 1%^! TOf TO 1 ? ijlTO ^5j to - 

io pm x /, ^ B = (b rs ) k x torn to wn to ^ m = * ^ n = p to 1 ^1w 

A 'Q B-TO ^ :J ^ 7 ' TO TO A G B-TO ^<R^c<P A - B TOTO fij^a TO TO to 
A - B (TP %Cb<l l*-i<TO ' 5 T\'ST%s ^xTf 
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A-B=A + (-B) = {Ojj) m X n + hpm X n ~ & l ij l? i?m x ir 
A^3 *Fr CTO* B-^?E fett^t TO A - B-43 ^ 

*$S 9 fT'S?I I 



5^ A = 


/ 1 2 l x 


B = 


v 2 -3 OJ 
A - B = 


(l 9 0 
1 1 5 


■3$, 'Ot?l 


f- 6 -7 1 'I 

6 

7 - r 

U)3°n B - A = 

• 

4 5 , 

l 1 -4 - 5 j 

l-l 


TO 


yj!f§^ c£?^ CWTtZtt ( Scalar m ultiplication )% 


4R1 3T3> A = (fl f y) w x „ 


4 <pfD m X /i TO 3 ^n©*l ^ ^ crot<i O 5 ^ 

5}^) 1 (THTO a U'TITO /cA TOTO nm ^ TO 31 43^ m x « 

srnU^; ^ to tos ftro wfe ^ TO s 

/:A = k(cijj) m x n — (k(ijj) nl x » 

C«1 TO <77*1 (71, A-4<1 « A' to u c t TO AA 

*fK 331 313 I 


#A = 


'1 1 

0^ 


(5 5 O'! 


"53, ^TO 5A = 

0 

1 

■_n 

Lf\ 

,2 -3 

b 

m 


TO 


% CTOTO 1 43 ^ ■sirri^l A - (eifj) 
= °m x ,, ^ 1 

-*£TH CTO (- 1 ) A = - A ; 0 . A ! 

71 X /i • 

wfRSw 'Q Wei hi w *& 0 



0 1. A = (a ij ) m x /f CTOTOf *UtHb? 'Q k ]t k 2 (C5TO) TO, 

(/Cj + k 2 )A = £jA + /^A. 

3 2. CTOTO1 # 3flt*l A = (ajj) m x #1 , B = (6,-y),,, x „ ^ CTOTOf 43# CZ<m k- 
4<J ^RJ k( A + B) = kA + kB TO I 


VjffljC3(<f t 6 } ( Multiplication <ft Product of two matrices) l 


# ^m. A = {a$ m x „ « B = (/^), x ,,-TO = 

r ^1 A wfera w^rc*tn, B witere Rt1%-?RTO rrr to ctoto a-sts 
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C j k = 


W B^9<T A.B, v£i^ m x p W&ft ^ut©j[ c = {c ik ) m x 
a il^l* + "/2^2* + "/3^3£ + •” + ",>A* ^ 1 

A.B^m (/, /c)-^i ^ ^ A-4?f (5f#-5un^ «hj ^ ^ 

B-^93 A:-v55i xsc'Sfl (W J 5fftH^ %5ft<l $fc|j <pca) j 



'3x_2 


1.1 + 0.2 + 3.1 1.2 + 0.1 + 3.1 



1 1 

in 

'2x2 * 

,4 

5, 


2x2 


^RWt S 

# A = (a,y) /2-3R?ra ^f-'sgiffisf (1 <n< 3)1 A^93 (^ det A 

| A | fel C^WTM 330 
(1) W n = 1 det A = | a u | = a u . 


(2) W n = 2 

(3) W „ = 3 


det A = 


det A = 


"n "12 
a 2 \ "22 


— " ( i a 22 ~ " 1 ^ " 


12 “21 ■ 


"il "12 "13 

"2 1 "22 "23 

"3 1 "32 "33 


- ^i((^22 "23 — "32 "23^ 

— "l2^"21 "33“ "31 " 23 ) 
+ "l3( a 21 "32“ "31 " 22 )- 


S (C^lWf ’tra # c fl3l'<t> (Minor of an element) 

CW1M <£R>fl> 3 2FOT A = 


O', j)~^ ( i , j = 


"11 "12 "13 

"2 1 "22 "23 

"31 "32 "33 

I, 2, 3)^93 M- SR 5 '© ^1 ^ ^ M r (7R. 2 

*fl, A-4<J Z-^T 5f# SQ ;-\5S 1 <fll? fef QltC^ I 


t§*f!33*lfi> C^tSTffM Vffe <|^ 


*f?f, A = 


a n 

a \2 

a u 

a 2i 

°22 

a 23 

a 3\ 

a 32 

a 33 


; ^©T^, M j2 = 


"21 "23 

"31 "33 


(= «2l"33 “ "?3"3i)- 
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m 19 'Qth a^<t si$r 'Q to fer i 'STRra ^ f^fhrc* 


° U ^ /_ \ 
M 32 ” (“ "ll"23 “ fl 2l fl 13^ 

"21 "23 


Q\\ (l\-l 

^)<I\ M 22 = ' (= <3 j i#33 ~ "]3"3l) I 

"31 "33 


?\?B5\ % (C^twt *TO?f (Co-factor of an element) % 

"ll a \2 a \3 

MWlWt 3 A = a 2 \ a 22 «23 ^ O’. 7 ) ^ a if*® 

«3I "32 "33 

Ay fe CPTSlt ^ ^ Ay (35 Ay = (-1 )' + j My fOT TR^tfe TOTi t^r # cw 
My ^ A-^!3 (/, jy*5 * I ^iCW<1 1^ c fl^l < T 5 I 




2 1 1 

A = 3 0 - 1 W*, 
1 2 4 


3 0 11 

M 13= 1 2 =6-0 = 6, M 21 = 2 4 = 4-2 = 2; 

« Aj 3 = (- I) 1 +3 M i3 = 6, A 2 , = (- 1) 2+ ! M 21 = - 2 *PU 

1 *T*f ( Properties of determinants) S 

o i. ctort fsr<Hit<M ctort RTf% 3t ^ ■'tetter to ^ 

lR<!si<pfr'S TO *pj I 

O II. CTORT iR'foTCTOI Rift H3 W#I *r<T*f<T TO I^SRT TOTCR, TO 

3 in. c^iwi l^ffonsRi ^ Rift (3t w§) , si'l'osj ^sr, tot to? \c< 1 

o iv. extern com 4^1r> Rtft<T (3t tofp k 

trof 4<lW 'TO TOTOT TORR k ^3 1 

O V. c4>lc*il C<P3 ^ Rtft (3t ^S) TO '©ICW "TO *tf33©R <PC<1 \s C<J 4^4 
TOTOTO ^tTOTOte TOFTR, WR TO3 1 

o VI. C^twt ft'fam Rife (31 WM3) ?tfTO 3t Pfa rTO 




1 60 gia%3 ( M CQ ) 




TRRTJ ^ 


^ ?^M Wt 


o vii. com emti 4^ ^rtfs (^t 'srren) ^t^rr 

^rta f^% ^^5 cm^t ^ tarn 3*m $ tarr^ 

xR sm<p i 

O VIII. 0$m talRTra 43 ^t *i*T a- 4^ <l5‘ 9 tWtl*r (polynomial in a) 

^yf 4 <r a = a ^rr^T ^ *pj ^ (a - a ) $ frfam 

^^fi> AiK*ttW 3FJI 

CW^W^f (Area of a triangle ) S j 

^ tar ABC-vS? A(.v,, y,), B(a->, y,), C(a v y 3 ) m l^pi ABC-4<J 


C-W^ 1 ,v 2 y 2 1 ^ i 
~ v 3 ?S 1 




(. Adjoint of a matrix ) S 


# A = (a-) ^ //-^?ra ?tf ^E"<l l 4ETO del A-4?T 9fW#l 7R>-^*ffn<P (co-factor)- 

43 wrai ‘nf^s * 7 #$ b-c<p (rr<f -m<i n ^ro ^-^rtw wffU^ ^ ^ b t ■smtNita* 
A-vfi? •smr^l ^«Tf I 

5 CT/fibM* 's/jf/ib<flr«-6-^W W7] 

Ol.A ^fD /i Tfjf 

A (adj A) = | A |. l ;i = (adj A) A 
0 2. A ^<pfD /? 3^ ^JtlB'Jf '$Zr\ 

adj (A t ) = (adj A)T. 

O 3. A, B ^ « WT33 

adj (AB) = (adj B)(adj A) 

0 4. A 43$ n WC33 3*f 4P*\ 

det (adj A) = (det A)" -1 43°s det (adj (adj A)) = (det A) (lM)2 . 


J (Inverse of a square matrix) % 


° (TRTPfWf n 4(M3 ^<-51Ti1u^ A-43 ^R*T] n ^cvj<] b 

4\"Q3\ <nr <TI A.B = B.A = I /( 3$, <?PI1PI I /} 5yi n 4*33 ^33- 3\\$% B (TP A- 
WI 5?I l 
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C$um\ 2 x 2'sul®^ A = 



' a M ™ A -i ._ i 

^d 

-*A 


^ c d) 5 ad - ftc 

v“ c 

fl J 


A 


^ n WUK 4^1 'SlTtS^ ^1 CT det A * 0 A" 1 = ^ 



1. A ^rtffi^f ^ A" 1 ^ «W C^WTf3I det A ^ 0 

2. (A" 1 )" 1 = A, CWTFrt A-4<T WFff I 

3. (A t )" 1 = (A“ 1 ) T , (M$K* A-4iT WWI I 

4. (AB) -1 = B -1 . A -1 ,‘3^3f’£3J4 WW1M1 $> fa^fltaWtCTWT *ul12*-dRITOJ I 

5. A, B, WtM *ljtf5% det A * 0 AB = AC => B = C. 

6. A, B, C 3FC5RI det A * 0 BA = CA => B = C. 

7. A <34$ (non-singular) slR^ (symmetric) ^1^^, A -1 'solfli^Q 

2j|\b>f5] $£4 I 

§tot % Rosfrs *pj ^ ms ^t*ra c^rm 

■5TR *pfatf w i 


21 
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_ ;.v- 


■El 1 


1. A = ^ W, A 2 + 5I 2 = 



2. A = ^ ^ m A 2 + 3a t = 

wfso !o) ( b > (to o') < c > (1! ?o) WH^tronRJBII 

3. A = ^ 2) ^ + ^ = 

(a) [ 6 \ 5) (b) (5 6 1 ) (c) (9 1) (d) cwnf^^i 


4. A = (7 5 


^ B = f ^ _> 2 


m (A~ 2 . b) t = 


(a) 


f 103 -36 ^ (b) f 103 37 


^ 37 -13 


V~36 -13 


(c) 


-57 59 

32 -33 


(d) 


-57 32 

59 -33 J- 


5. A = (' 2 1 ^PT, A 2 - 41. = 


(a) 0 (b) I (c) 5I 2 (d) - 5I 2 . 


6. A = 


0 1 -1 
4-3 4 

,3 -3 4, 


3P1, A 2 + I 3 = 


(a) 0 ,(b) 2I 3 (c) - 2I 3 (d) (<raifi% 

7. A = ^ 2 j m (A + I 2 ) (A - 6I 2 ) = 

(a) 0 (b) 6I 2 (c) 12I 2 (d) - 12I 2 . 


8. A = 


4 0 0 
0 4 0 
0 0 4 


m A 3 - 161, = 


(a) - 4 I 3 (b) 48I 3 (c) - 48I 3 (d) 0. 

.) m a 23 = 


9 a - I ' ^ 
A “ 1 0 -/ 


(a) - A (b) A 


(c) I 2 (d) TO I 
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10. A v£i^ 3 ^JfUN 3j!?t 

(a) det (A - A T ) = 0 

(b) A - A t 44>fD 2^7^ 

(c) A - A t ?IJT®^ 

(d) <?FlCTfP^ 'BI 1 


11. *tf?t A 44>fb 3 3FC5ra ^ ^ 

44^5 ■suife i a = 


(a) 


f 0 4 0 

-4 0 -6 
v 0 6 0 y 


(b) 


- v2 


rtpt 

44? A 

= 

B - 

c. 

(?m?\ 

3 

1 2 

\ 





5 

0 8 

m c 

= 



u 

2 -1 

! 





0 

2 0 ^ 


^0 

-4 

0 

-2 

0 - 

3 

(c) 

4 

0 

6 

0 

3 0, 


.0 

-6 

0 

■(. 

li) 

W,/(A) 

= 



(d) 


0-2 0 
2 0 3 

v 0 -3 0, 


(a) 


0) 

u 





13. A 2 4|’C44 ^£1 

(a) A~ l -4<\ ^5 ?n 

(b) A -1 -^4 41 <£(<1 ^ ^tJlH}21 4C4 

(c) A“ ! -43 4ITO ^ ^51 44^ ^4^ sjflfe ^4 / 

(d) CW4(T^ 44 I 

14. *# A 44^ 2 Sfjwi 47tfN 1 

(a) A- ! ^l?l 4T45£4 44^ 'St ^C4 44^ S|j%5ra wtHj^ 

(b) A~ l -v£l4 4t4^ v£]4\ 'St ^£4 v£]^ 4*4 , 5[)1^t 

(c) A _i -<34 '»iRr$ 4f4>C4 'St JTt'Q ^S *{tC4 

(d) 4#T4 C«TT^. 44 I 

15. A 44^ B 4414 # 4tf SfflUjff C4 AB = A 44 °n BA = B, B 2 = 

(a) I 2 (b) A (c) B (d) ^-#ra (TFtTTTT^ 44 I 



' 0 

c 

-b^ 


(a 2 

ab 

\ 

ac 

16. A = 

-c 

0 

a 

44? B = 

ab 

b 2 

be 


{ b 

-a 



ac 

V 

be 

c 2 

/ 


(a) I 3 (b) - I 3 (c) 2I 3 (d) O. 

17. A 44? B 444 -sutf^t C4 BA = A 44? AB = B 34; A 2 + B 2 = 
(a) AB (b) 2AB (c) BA (d) A + B. 
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18. B 2x2 ^fvf ?nte|4> I <1© B 2 = ^ 7 ^ j vs^ B = 


(a) 

(c) 


VT 7 2V2 
2 V 2 VT 7 


(b) 


4 1 
1 4 




1 4 
4 1 


1 4 
1 4 


?t 


4 r 

4 1 


(d) TO i 

19. ■# A = ^ B = ^ w f^TOWf^U TO, ^ /> 2 + c 2 = 

(a) 0 (b) 1 (c) 2 (d) TO I 

20. A SU!©^} iSfft P ^<f>© %f%TO TO=1, A -1 PA 

(a) 44*© (b) £tfwj TO©31 

(c) 4<F© TO©^ (d) C^RHI©!, TO I 


2LA = fo 0 


0 


^ B = (-1 oj ( aA + *>B)(aA - bB) = 

(b) ( a 2 - b 2 ) A 2 
(d) (a 2 + fc 2 )(A 2 - B 2 ). 

22 ‘ A = [4 3 J’ B ” ( 7 12 ) ^ 5A + 3B + 2C 44 *© ^Rj TO©^; ^C = 


■5TO 


(a) a 2 A 2 
(c) (a 2 4 

- 6 2 B 2 
• b 2 ) A 2 

c'T' 

ON ^ 

II 

,B = ( 

(^) fill :1S) 

1 2 2 ) 

■(i :( 

J 

),B = ( 

(a) 5 

(b) 9 


r —24 -10 
.41 , -Si 
v 2 


■ B = [l I ■‘PR « (A + B ) 2 = A 2 + B 2 2*I, a 2 + b 2 ^ 


(c) 17 (d) ^-#ra C^n«TI©t TO I 

2 4. A = ^ ( xA + yl 2 ) 2 = A ^ST, x 2 + y 2 ^ ^TR 

(a) 0 (b) 1 (c) 2 (d) C<TOT©^ TO t 

25. A B TJ© 2 2R3TO <T< TO©^ TO*? ^ 2A + 3B = f 8 3 

l 7 6 

A + B T = [3 3 ] TO, ^ B = 


'Q 


(a) 


2 1 
1 0 


(b) 


1 0 
2 3 


(c) 


1 2 
0 3 


(d) To 
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26. A ^ B # 2 *IJl1&* 2A + 3B = I 2 « A + B = 2A T ^ A = 

(a) 5I 2 (b) - 5I 2 (c)jl 2 (d) - yl 2 . 

27. A = ^ j ” |N j^ AA T ^JtHr^^ 

(a) stfwi (b) ( c ) (d) C^Tt^ ^ l 

28. A 3x4 B ^ItHN (?J A T B BA T 

S'® c*iX TRET'S I B-'STI <3*51 

(a) 3 x 3 (b) 4 x 4 (c) 4 x 3 (d) 3x4. 

29. WQ (S^R® ^5J ^ I 

(a) A srf^R 333*1 B t A B 2J%^ 3£<f 

(b) A 2ff%^ ^ B t A B ^ 

(c) A ftsrfwi ^ B t A B 3FI 

(d) A ftsrfwi 3^ B t A B ^ ^ i 

30. # A = Q _ 2 5 ] B = [o 2} ^ X ^ ^ BX = A ’ 

X = 

(a)i(“ 2 fj <b)l( 2 _4j (c) ^2 4^ (d ) 4#T<J (3*3*1®$ TO I 


31. A = 


Q 9 B = 


0 -i 

-; 0 


m (A + B)(A - B) = 


(a) A 2 + B 2 (b) A 2 - B 2 (c) A 2 - 2AB + B 2 (d) 


32. A = 


-1 -2 - 2 ^ 
2 1 -2 

2 -2 1 


Adj A = 


(a) 3 A t 


(b) 1 A t 


(c) - 3 A t (d) - ^A T . 


33. A = 


(a) 


a b 
r Jk ± 1 

V a J 

a 2 - be + 1 


*PR A + A" 1 = KI 2 3^ K = 


(b ) a2 + bc ‘ l (c) 


(d) 


a 2 + be + 1 


34. 


3 2 


A 


7 5 r -2 1 


-1 1 


2 -1 
0 4 


A = 
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(a) 


16 3 
24 5 


(b) 


35. A = 


1 -tan#') 

tan 0 1 J 


16 -3 

-24 5 


43? B = 


(c) 


-16 3 

24 -5 


1 tan0) 
- tan 0 1 j 


(d) 4*’3pi<t C^TCHlR 

m ab- 1 = 


cos20 

sin 20 \ 

(b) 

( cos 20 

sin 20) 

sin 2(9 

cos 20 J 

( -sin20 

cos 20 j 

cos20 

-sin 20) 

(d) ( 

^cos20 

-sin 20) 

-sin 20 

cos 20 ) 

v sin 20 

cos 20 J 


(a) 

(c) 

36. A 43? B # // 3R/T3 3J#$ ^1, (AB - BA) 3X1®^® 

(a) alWJ (b) f32lf%33 

(c) 4335 (d) 4“#J3 C3fM®^, 33 1 

37. 3® A = (^ y ) 2x2 C33TW ajj = / + y, vsm A 2 = 

(a) (g 3 , 3 ] (b) [g 3 2 8 5 j (c) 25 ) (d) 4#13 33 

38. A = 3^] CWH5T1 TO rl'favW «^I3 W£3J A" = 

(b) 

(d)4#T3 c3TC3t®^33i 

J 2 I C33TC3 n 3?3JT® 3-43 W 43? co 


(a) 

(c) 


(-1 T 2 n 

{ 4/i ' 3(-l)”n 


// - 2 2 + n 

3 + /z n-4 


~/7 2/7 

4/7 - 3/7 


39. 3® 


( 2> 

5 ] 


b)_ 

f 0) 

0 Y* 

u 

3J 


d) 


* 2 J 


^ 1-43 43>® 3>t^335 33^fl, vs|?.c«1 a-/? + c- e/43 3T3 
(a) 3 (b) - 7 (c) - 3 (d) 7. 


40. A = 


1 -1 1 
-3 3 -3 

-4 4 -4 


(a) I 3 (b) A 
4 P 


3FT, A 2 = 
(c) - A 


(d) 4*#T3 C3tt3t®^ 33 


41. adj A = i 

(a) 


2 -3 

-1 4 


^T, A = 
(b) 


2 -1 
-3 4 


(c)lf 2 ~ 3 ' 
W 5-1 4 


(d) ^ 


2 - 

v-3 4, 
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42. A(x) = 


cosx -sin* 0 
sin x cos x 0 
0 0 1 


A (a + (3) = 


(a) A (a) + A(/?) (b) A(a) A(/?)-> 

(c) A (a). A(/?) (d) CTOlR TO 


43. A = 


( o o -T 
0-10 
-10 0 




(a) A 2 = \ v (b) A ^RJ (c)A = -I 3 . (d) A' 1 ^ (5^1 


44. A = 


fO -4 1 N 

2 x -3 
1 2 -1 


A" 1 -^ vst^yl 


(a) * * 4 (b) * * - 4 (c)^8 (d) * * - 8. 

45. ^ M, = 1(0 >), M 2 = (° -'■). M, = (i _°,) ^ -W M2 = 


M^ + M] + 38, M 2 = 

(a)fl 2 (b)-|l 2 W-|l 2 (d)|l 2 - 


46. aft A 4«sfS 2x2 3a5ra sm©S (ay) PPtTCS a tf = wRia Adj A = 



1 1> 


a 


f ! 


f \ 

(a) 

2 2 
k"2 \j 

(b) 

2 2 
^2 1 J 

(C) 

2 

-2 -i 

v 2; 

(d) 

l 2 iJ 


47. A t = 


cosf 

. sin f 


-sin-y 

4 

cosy 
4 . 


(31 A*=I 2 ^^ 


(a) 2 (b) 4 (c) 8 (d) 16. 

48. B -siTf©^ ^ A <f< ^ det (B _I AB)-4<J m 

(a) det (A) (b) - det (A) (c) det (B) (d) det (B -1 ). 


49. ■# e <p # ?fR3PH ^ ^ A(0) = 
<m& A(9) A(0) = 0, I Q - (p I 4ft ’SIR 


*2 

cos 0 cos6?sin£ 
2 

cosi9sin# sin # 


3 ft 


(a) it (b) f (c) f (d) 0. 

50. A ^ B 3 x 3 WlUfo (31 B T AB = A TO det B 4<1 ^ 

(a) 1 (b) - 1 (c) ± 1 (d) ± 1 , ^ A ^ i 
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51. A 43f5 43n B 43>f(j zft^rn 'sjttI^i 3t3 3*3 /:. 3^ kAB + 5BA 

t33R>>H 53 43° 3R AB * BA ^3, \3l5c°i 

(a) k = 5 (b) - 5 (c) ± 5 (d) 4#I3 (?FK?nf^ 33 I 

52. 1, co, of ^ 1-43 31srf33 i of5Fl (7ft3K«Tl ^ *ffcR31t n-43 ^£3J 

1 of co 2n 
or n 1 of -43 w\ 
of 0 ) 2n 1 

(a) 0 (b) 1 (c) co (d) of. 

log-, 4 log 4 3 
53 * log 3 8 !og 4 9^^ 

(a) 0 (b) log 2 log 3 (c) 2 (d) 

1 21 25 

54* 0 sec 0 tan 6 ^ 

0 tan Q sec# 

(a) 0 (b) 1 (c) 525 (d) 4#T3 (TFTRlft^ 33 1 

55. 3f3 a y b, c 43>fD ^<^33 p -^3, ^ ^ a, b, c > 0; 

logfl p 1 

log b q 1 -43 3t3 

logc r I 

(a) 0 (b) 1 (c) 2 (d) 3. 

56. 3^ 43^ ^3P53 2J*rf%3 33 *f*f a 2 , a 3 , .... a n 3333 53, ^®C3 

log^ loga„ +1 loga„ +2 

log ^+3 logtf, l+ 4 Iogfl, I+ s ^ 

log^+6 loga„ +7 logfl„ +8 

(a) 0 (b) 1 (c) 2 (d) 4#f3 C3TS3R 33 1 


57. 3f*f 43^ 33Tv?3 2Mf^53 p-\a3, <y-^3 \q a, 6, c 53, ^3 p q r 

' 1 1 l| 

(a) 0 (b) 1 (c) - 1 (d) p + q + r. 

58. A = {2 a) (det A)3 = 125 ^ 

(a) ±1 (b) ± 2 (c) ± 3 (d) ± 5. 
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59. 1-^3 wpr co %5S 

.t + 1 <y OJ 2 ^ 

O) x + &) 2 1 = CW^ 4?>fG <fRr "5J^ 

co 2 1 x + co 

(a) 0 (b) 1 (c) co (d) co 2 . 

a- x c b ^ ^ ^ ^ 

60. a + b + c = 0 W\, c b-x a =0 WRRTRJ %r 

b a c - x 

(a) 0 (b) 1 (c) abc (d) a 2 + b 2 + c 2 . 

a-b b-c c-a 

61. b-c c-a a-b -^3 ^TR 

c-a a-b b-c 

(a) 0 (b) I (c) - 1 (d) 4*#^ ^ I 

1+0 1 1 

62. a, b, c <im ^Ot 1 1 + b 1 -43 Wtl^ ^ 

1 1 1 + c 

(a) 0 (b) a + b + c (c) 1 + a + b + c (d) 1 + ~ + \ + ~- 

a + bb + cc + ci abc 

63. A = b + c . c + y a + fr B = b c a $Jy\ 

c + a a + b b + c cab 

(a) A = 2B (b)A = ^B (c) A = 3B (d) A = -jB. 

1 I + ac \ + be 

64. 1 1 + ad l + bd^fS'm 

1 1 + ac \+bc 

(a) a + b + c + d + e (b)3 + a + b + c + d + e (c) 1 (d) 0. 

-I 1 1 

65. 1 -1 1 ' 5 TR 

1 1 -1 

(a) 0 (b) 2 (c) 3 (d) 4. 


-a 2 ab 

ac 

ab - b 2 

be = k a 2 b 2 c 2 kr^fs *IR 

; ac be 

- C 2 

(a) 1 

■ (b) 2 (c) 3 (d) 4. 


22 
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■n -n + 1 -n+2 

67. i 2 = - 1 m (TItTOI W /MS WRJ / n+5 i n+4 i n+3 -4<J 

; vi+6 -n+1 ^n+8 

(a) 1 , ^ n 4-43 

(b) /, ^ /z ^^•sJTf^ 4-4)3 ^ 

(c) (- i) n , rc-43 3RR zz-43 ?T3 3ftR 

(d) 0, /MS R3 TO I 

1 1 1 

68. (2 X + 2“ v ) 2 (3 X + 3“ X ) 2 (5 x + 5“ x ) 2 -^^H 
(2 X -2 _x ) 2 (3 X - 3“ x ) 2 (5 X -5“ X ) 2 

(a) 0 (b) 2(2 r + 3 V + 5*) (c) 2* 3* 5* (d) 4#R CTOTffSl 33 I 

( ^ + e -/«) 2 {e ia_ e - ia) 2 j 

69. a, fi, y CTtTOt 3R23 *RSJ1 ^<3 (e +/ ^ + ^) 2 (^ + e~‘^) 2 1 -43 3R 

(«*>+«-*>) 2 (^> + e" , >) 2 1 

(a) (b) e~ i( - a+ P + r) ( c ) japy (d) 0 . 

0 a-b a-c 

70. b-a 0 fc-c-43 3R 

c-a c~b 0 

(a) 2 (a + b + c) (b) ab + be + oz (c) 0 (d) 4#13 33 I 

0 x-a x-b 

71. (a-b) (b-c) (c-a) * 0 3^, x + a 0 x-c-dft 435$ 3)* $£4 

x + b x + c 0 

(a ) x ~ a (b ) x = b (c) x = c (d) x = 0. 

a a+b a + b+c 

72. 3 a 4a + 3b 5a + 4b + 3c -43 3R 
6<7 9a + 6b \\a + 9b + 6c 

(a) a 3 (b) abc (c) - a 3 (d) - abc. 

3a + y 2x ^ 

73. 4x + 3y 3x 3x -43 3R 
5 jc + 6_y 4 a 6a 

(a) a 3 (b) Ayz (c) - a 3 (d) - a yz. 

x + y x x 

74. 5x + 4y 4x 2x -43 3R 
10a + 8>> 8a 3a 

(a) a 3 (b) - a 3 


(c) Ayz (d) - x yz. 
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75. A 2 sfftHhs ^ adj(adj A) = 

(a) A" 1 (b) det A (c) A (d) 4#T<J C^r?T|ft TO I 

76. A 3 ^sp^j <l< ^1, A(adj A) = 

(a) det A.I 3 (b) (det A)-\l 3 (c) I 3 (d) 4#f<I C«nf^ TO I 

77. A 3 2FCTO <5^ ■SJT®^ det A = 2 det (adj (adj A))-4<I 

(a) 2 4 (b) 2 3 (c) 2 9 (d) 4“#!^ CWTti^t TO I 

xp + y x y 

78. yp + z y z = 0 ( 31 « p (7M?n WII; 

0 -v/? + v yp + z 

(a) x, >\ 2 ^ (b) x, y t z HFlWa ^ 

• (c) x, y, z fit^feo ^TTCE (d) x_y, >>z, zx * I 

a b ax + by 

79. a , b, c 3‘nfcs b c bx + cy -v£)?l *IH 

ax+by bx + cy b 

(a) I (b) 0 (c) - 1. (d) 4#T<J TO I 

80. i 2 = -1 ^ 1-4<J ^IsflTO 5 &> ^ 

1 d; 2 1 + i + <y 2 

-/ -1 -l-i + <y-4?i*rR 

1 -i co 2 - 1 - 1 

(a) 0 (b) i (c) co (d) co 2 . 

a (3 y 

81. ax 3 + bx + c = 0 (a * 0)^!<T m a, 0 ^ y OT, 0 7 a ^ 

y a 0 


(a) a (b) - 6 (c) ^ (d) 0. 



* 2-^3 ^ 

7^W ] 


x + 1 x+2 x + a 

82. ^ a, c * ^ x + 2 x + 3 x + b^^ 

x + 3 x + 4 x + c 


(a) 0 (b) (x + ft) 3 (c) 0 + \){x+^)(x + bX (d) ppi^ 3RT I 
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1! 2! 3! 

83. 2! 3! 4M<J^f 
3! 4! 5! 

(a). 2! (b) 3! (c) 4! (d) 5!. 

8 c 3 9 c 5 io c 7 

84. 8 C 4 9 C 6 ,0 C 8 =0 

9 p 10p 1 Ip 

'-*+! '-'3/1-3 <-2/i+2 

(a) 0 (b) 2 (c) 3 (d) 4. 

1 1 1 

85. «Cj /2+ *C] ' J+2 C, *IR 

rt c 2 n+1 c 2 n+2 C 2 

(a) 0 (b) 1 (c) - (n 6 f ]) (d) <7TOlf^ TO i 


(«+l)(/i+2) " p 

86. /(«) = a y z ^ 

/ 7+i p±i />(/>+!) «=0 

2-1 />+2 2 

(a) 0 (b) - 1 (c) 1 (d) CTOlf^ TO I 


87 -M)= 2n p 2 + p+\ p 2 + 1 £/(/i)-^?1R , 

2 /z-l p 2 p 2 «=• 

(a) 0 (b) p 2 {p 2 + 1) ' ( C ) p 2 {p 2 - 1) (d) 4#T<f CTO TO I 

a 2 a 1 

88. cos/za cos(/i + ])x cos (n 4- 2)x -*Sfi *IR to itf ^ 

sin/zA sin(/i + I);c sin(/z + 2)A 

(a) a (b) <z (c) n (d) 4#[<J CTOtfi>§ TO I 

2 n - 1 m C„ 1 

O / 7 ! 

89. fin) = m - 1 2 m m-f 1 ^ 

sin m sinm z sin 2 (m + l) n= o 

(a) 0 (b) 2 m (c) m(m + 1 ) sin 2 m (d) 2 m sin 2 m. 

cos 2 a cosA.sinA -sin a 

90. f{x) = cosA.sinA sin 2 a cos a x TO TO: 

sin a -cos a 0 

(a) fix) = 0 (b) ./(*) = 1 (c) fix) = - 1 (d) Ac) = 2. 
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x a \ ^ ^ ^ 

91. Kx) = ol X 1=0 wi, GP&fcflx) = 0^Q<1 %T ^ ? 

P 7 1 

(a) a (b) P (c) y (d) 0. 

( 1 0 0) 

92. A = 1 12 Wl, det (adj (adj A))-vTO 

Ul 2 lj 

(a) -81 (b) 81 (c) - 9 (d) 9. 

'tan(A + B + C) tanC cosC N 

93. A + B + C = K Wl> tan(A + B) 0 sinB -<TO TO? 

y cos(A + B) -sinB 0 j 

(a) - 1 (b) 0 (c) 1 (d) TO I 

94. 2x - z = 1 , 2jc + 4&;y - z - 1 , x - 8y - 3z = - 2 'STTOJ TOl*fR 

(a) k = 0 (b) It * 0 (c) * = l (d) k*l. 

(\ fa 0^ 

95. A = ' , B = n , ,a,fc6Np. 

1,3 4) V° b ) 

(a) 4^3, 4TO B TORS (?f AB = BA 

(b) 4TO ^^1% B <3 AB = BA TO 

(c) 4TO CTO?* B TORS ^T! (71 AB = BA TO 

(d) 4TO 3RTO*) B AB = BA TO I 

[AIEEE, 2006] 
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(a). 
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(C) 
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(a) 

(b) 

(c) 

(d) 

1. 
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l « a2 “(I l){l 3) =(25 , 4 ) *** a2 + 51 = (Is 19 )- 

2. (0^ A 2= (3 2 )( 3 2 ) = (| 9 10 6 j _ 

TiBBR A 2 + 3AT = (J9 6) + 3 (3 5] = (M f> ). 

3. (b)^A-' = (_ 2 , - 2 3 );^A-> + 2AT=(_ 2 , f) + ( 4 2 )=(6 -1], 

4. (d) A 2 = ( 14 2 <f); ^551“ A- 2 = (A 2 )-' = (_ 9 ~j 2 4 5 ). 

••• a- 2 ' b = (“ 3 5 2 7 _ 5 3 9 3 );^""(a- 2 b) t = (- 5 9 7 _ 32 3 ). 

— 1 0 ^ 

5. (d) A 2 = Q = - I 2 ; ^ 1 ^ A 2 + I 2 = 0. => A 2 - 4I 2 = - 5I 2 . 

(0 1 - 1 Y 0 1 "O (\ 0 0 \ 

6. (b) W A 2 = 4 -3 4 4 -3 4 =0 1 0 • A 2 + I 3 = 2I 3 . 

I 3 "3 4j[3 -3 4j 0 1 J 

7. (d) A + I 2 = 2 ] ^ A - 6I 2 = ^ f 5 ). 

(A + I 2 ) (6A - 6I 2 ) = (j, 2 )( : 2 _ 2 ) = (Y -? 2 )=- 1212 - 

4 3 0 O) (64 0 O^j 

8. (b) A 3 = 0 4 3 0 = 0 64 0 . 

0 0 4 3 l 0 0 64 1 

v / v 


48 0 0 


A 3 - I6I3 = 0 48 0 = 48 J 0 1 0 = 48I 3 . 


0 0 48 


1 0 0 


0 0 I 


9. (a) A 24 = (~^ 24 ^ °^ 24 = ^ 0 ^. ^5?IK A 23 = A' 1 = - A. 

10. (a) ^ m A <£& A - A t ^ 

fcrt v5 3RS?I ^31° det (A - A T ) = 0. 
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11. (b) A - B - C ^ A t = B t - C T = B + C => C = ^(A T - A); 


^ C 


(3 

1 

2 ^ 

T 

x 

o 

f 3 

1 

2 ^ 


f 0 

2 ■ 

0 ^ 

5 

0 

8 

- 

5 

0 

8 

= 

-2 

0 

-3 

u 

2 

-b 


z 


2 



1° 

3 



12. (d W /(A) = A2 + 4A-5I = (_ 9 8 7 ? 4 ) + 4 (i _ 2 3 )- 5 (' «) = (! 4 ). 

13. (c) A = a e R a * O', 'sIWI det A = a 2 * 0 3JsWt* A" 1 -^ 

'srfw 'STfiK A -1 = 4rf° “ a l = 

a 2 V a 0 ) 


0 -fi 
vi 0 


^rRt?r i 


det (A ] ) = -L * 0 ^3?!K A" 1 -^ S5T T[n§5f 


14. (d) A = ^ fl,i,ceR ^ (a, b, c) * (0, 0, 0). 

det A - ac - b 2 \ '©t^ ^ ac = b 2 ^ I A“M^ ^rf I ^T^£R 

2i1wi 'sirffia*-^ to sim^ 5 a = || b) ^ 

A" 1 -^ QTTO ^tl] 

15. (e) B 2 = B.B = (BA).B [v B = BA] 

= B(A.B) = B.A [v AB = A] 

= B [v BA = B]. 



' 0 

c -b) 

(a 2 

ab 

\ 

ac 


fo 

0 

0) 

16. (d) AB = 

—c 

0 a 

ab 

b 2 

be 

— 

0 

0 

0 


[ b 

-a 0 J 

ac 

V 

be 

X 


1° 

0 

V 


17. (d) A 2 + B 2 = A. A + B.B = A. (BA) + B.(AB) 

= (AB)'.A + (BA)B = BA + AB = A + B. 

18. (b) (TKgjg B 2 sfyR B-43 ^ ^ *RW, B-<B I ^ I 


^ B = 


l B 2 = (<^ + b 2 ab+bc N 


ab+bc b 2 + c 2 


17 

8 


==> a 2 + b 2 = b 2 + c 2 = 17 = 
pT<f ^RfU^ <C«1 a ^ - c] 


a 2 = c 2 a 2 + b 2 = 



17, lab = 8 
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a + b = + 5, a - b = ± 3 a = 4, 6 = 1 ^1, a = 1,6-4 

[c?5F <J>3 C*I (3 6 WW] 

w>-(! 1) "(l !) 

■’• <» (: 5)(i s) - (; si: s) 

=> (j o) = (o o) ^ b = c = °’ bl + c2 = °* 

20. (c) 3$ AA t = I ^ P T = - P. 

7^\°s (A -1 PA) t = (A t . PA) t [y A' 1 = A t ] 

= A t P t (A t ) t = A _1 .(-P).A = - A -1 PA 
A _, PA I 

21. (c) (a A + 6B) (aA - 6B) 

22. (a) 5A + 3B + 2C = 0 => C = - ^(5A + 3B) = ~|lJ. 

’ 23 - <*> w ab = ( 2 ° a -fe 3 ) ** BA = (fe-2 is;!} 

" W (A + B) 2 = A 2 + B 2 

. =* ab + BA - 0 => AB = - BA =» (“,-_* fj = « + {) 

=> a + 1 = 2, 6 - 1 = 3 => a 2 + 6 2 = 17. 

24. (b) 4HH xA + yl 2 = (*_+> °). (xA + yl 2 ) 2 = ^ ■ 

(xA + yl 2 ) 2 = A => (x + y) 2 - 1 , y 2 = 0, x 2 + 2xy - 1 
=> x 2 + y 2 = 1 . 

25. (a) # B = ^ Q ^ ^ ^ ^ 

3B - 2BT = (i i) *(*-24 V'M? 0 ) 

^t, a = 2, d = 0, 36 - 2c - 1 ^ 3c - 26 = 1 a = 2, rf = 0, 6 = c = 1. 


23 
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3$5?IK B = 


2 1 
1 OJ- 

a b 
c d)‘ 


26. (c) «# A = 

2A + 3B = I 2 ^ A + B = 2A T => A = 6A T - I- 


a b 
c d 


6 a 6c 
6 b 6 d 



1 0 
0 1 


=>« = <7=— ,6 = c = 0. 


27. (a) *£PltPT AA t = 


*• A = j I 2 . 


6tf-l 6c 
66 6J-1 

1 


( 3 1 

-0 

( 3 

0) 

(\\ -A 

U 1 

2j 

1 

l-l 

1 

2 7 

l-l 5 J 


TjsaK (aa t ) t = 


fn -A 

T 

' 11 -i s 

l-l 5 J 




= aa t . 


28. (d) A t 4x3 suffix 1 A T B ssft B ^ 3 x p ^ 


BA t W, ^ /? = 4. ws\ 3 x 4. 

29. (a) A srt^R m (B t AB) t = B T A T B = B T AB; ^1^ (a) W I 
A (B t AB) t = B t A t B = - B t AB 

(c) (dH?r c^rrR w ^ i 


30. (b) X = B->A = 1(2 ?X3- -J = i(l -s} 

31. (b)^AB = /(-,').(' ?)(°, o') = (°, o’Xo ?) = BA 

(A + B)(A - B) = A 2 - AB + BA - B 2 = A 2 - B 2 . 


32. (a) Adj A = 


1 -2 


2 -2 


2 1 

-2 1 


'2 1 


2 -2 

-2 -2 

1 

-1 -2 


-1 -2 

-2 1 


2 1 


2 -2 

-2 -2 


-1 -2 


-1 -2 

1 -2 


2 -2 


2 1 



^-3 

-6 

-6^1 

T 

'-1 

-2 -2) 


6 

3 

-6 

= 3 

2 

1 -2 


,6 

-6 

3 j 


.2 

-2 ij 


= 3A t . 
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33. (d) A + A' 1 


fa b N 

if 

' bc+\ /A 

l c ^ 

+ U 

a 

,~ c a 


{ cr+bc + 1 
a 
0 


0 


A 


<r+bc+\ 

ci J 


a 2 + be + 1 
a 


h 


34. (c) A = 






3I0 


-1 

4 



/ 10 -13 v 


-14 19 J 


2 -1 


-16 

24 



35. (d) AB-' 


1 -tan#"! 1 f 1 — tan 

ran^ 1 /sec 2 0V tan ^ 1 J 


= cos 2 # 


1 - tan 
2 tan # 


-2 tan # 

1 - tan 2 #. 


cos 2# -sin 2#^ 
sin 2# cos 2# , 


36. (b) m a t = a 4<r b t = b. 

(AB - BA) t = (AB) t - (BA) t = B t A t - A t B t 
= BA - AB = - (AB - BA). 


37. (c) -MB A 0(2 «). 

38. (d) A 2 = _ 2 3 ) = n)' ^ CQ ^ ^ = 2 ^ 

(a), (b), (c) C<MWtfB3. A'M3 W TO, ^ (d). 


39. (c ) n = 3m, me Z, '®Kt<n 




0 





0 


or 


(\ or_o 

lo U “ 1 ° 




.•o = -3=^ = 5^ c = 2; ^5?IR a-b + c-d = - 3-5 + 2 + 3 = -3. 
40. (d) v£m<?T A 2 = 0 3x3 . 


41. (b) A = 
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adj A = 


4 3 
1 2 


.A = 


2 -1 
-3 4 


adj A = 


4 1 

3 2 


. (b) ^$3 


42. (c) A(ff) A(/?) = 


cos or .-sin a 0 N / 
sin# cos a 0 
0 0 1 


cos/? -sin/? 0 
sin /? cos /? 0 

0 0 I 


cos {a + P) -sin (a + fi) 0 
sin(ar + /?) cos(ar + /?) 0 

0 0 I 


= A (a + /?). 


A(/?) * AC/?)" 1 (b) TO; A (a) + A(/?) = A (a + /?)=> 

cosor + cos/? = cos (a + /?) — ?i TO; :|5?jR ( a ) TOfrf ^ 

43. (a) det A * 0 ^ A -1 4>©*IW I (d) *|\5J T0 1 


- A = 


0 0 1 
0 1 0 
1 0 0 


* i 3 ^ ^ (c) ^ to i ^ji<i ^Km (b) ^ 


*fl<sr ^ I (a) 7F5I ^ | 


44. (c) dct (A) = 4 


2 

-3 

+ 

2 ’ x 

1 

-1 

1 2 


= 4(1) + 4- x = 8-x. 


A 1 SITOJ c<PTTOR ^ 8 - x * 0 x * 8 3$ 

0 


0 

4 1 0 I 


45. (a) M 2 =j 

U -O 


0 


46. (c) A - 


2 2 

2 1 


, Wfk Adj A = 


1 01 _ 

0 


'• i 

-2 J- 

V 2. 


1 o 

v° i 


£f 1 0 
4 0 1J- 


47. (c) k W5R5 W, A. = 


^ k 7T ' k 7r 

cos— -sin 
4 4 

sin-^F cos** 


4 ) 


m cos ^ = 1 ^ sin ^ = 0 


ft ^ 8. 

48. (a) det(B _1 AB) = det(B- J ). det(A). det(B) = detCB" 1 ). det B.det A 

= det(B -I B). det(A). 1. det A = det A. • 

49. (b) A(6) A(d>) = f cos &- cos 0co$(&-0) cos<9.sin0cos(<9-0) 

V sin <9.cos^cos(^ - ip) sintf.sin^cos (0-0) 

(o^j <fT 3 cos# cos0 = cos# sin0 = sin# cos0 = sin# sin^ = 0 ^Tt 
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= cos (# 


0 ) 


cos 9 . cos (j> 
sin#.cos 0 


cos^.sin^'l _ q 
sin < 9 .sin J 


=> cos(i 9 - 0) = 0 / => | 1 9-^>[=y. 

50. (d) det (B t AB) = det(B T ) det A.det B = (det B) 2 det A = det A 

(vdet B T = det B) 

=> det A{det B) 2 - 1 } = 0 

=> det B = ± 1 ^ det A * 0 ^5, ^ A ^ I 

51. (a) m (kB + 5BA) t = - (kA B + 5BA). 

=> jtB T A T + 5A T B T = - (MB + 5BA) 

=>. - &BA - 5AB = - {kA B + 5BA) => (k - 5)(AB - BA) = O 
=> * = 5 (v AB * BA). 

52. '(a) &Q3 n ^ I n = 1 WQ 3^ c\ -» c, + c 2 + c 3 

sm^ ^1 


'SRjPT, 


1 + + <w 2 
1 + co + or 
1 + co + or 




= 0 1 + 0) + or = 0 ]. 


53. (d) sm = 


21 og 3 2 

plog 3 2 


^l°g 2 3 

flog 2 3 


21 og 3 21 og 2 3 - 


|log 3 21og 2 3 


= 2 -| = i[vlog 3 2 xlog 2 3 = l]. 


54. (b) sm = 


sec# 

tan# 


tan# 

sec# 


[2WJ ^3 f^5 


= sec 2 # - tan 2 # = 1 . 


55. (a) 2 ^ 


l0g(*y P ] ) p 1 
Iog(^ 9_1 ) q 1 
log(xy r-l) r I 


[C*T*IIW ^ c ft^ 2|Sm A 


log A p 
log A q 
log a r 


{p-\)\ogy 

(q-\)\ogy 

(r-l)logy 


P 

q 

r 


1 

1 

1 



1 P 1 


P~ 1 

P -1 1 

log A 

1 q 1 
1 r 1 

+ log y 

g -1 
r - 1 

< 7~1 1 
r - 1 1 


[Effer q = q - c 3 ] 


= log a.O + log y.O = 0 . 
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56. (a) aw = 


ioga„ + loga n+2 

log<W3 + k>gtf, 1+ 5 

loga, l+ 6 + log^ +8 


,o g0«+l 

loga /I+7 


log^+2 

log ^1+5 

]o g«n+6 


tC' - c 2 + C 3 ] 



21oga /J+ , 21oga„ +1 loga„ +2 

21ogf7„ +4 21og^ 1+4 \oga n+5 
2\oga n+1 2 log a ll+1 log o, !+6 


= i-° = °- 


flj, a 2 , a 3 ... ‘’S?fR53 a'sifeo 
m*,*F3*K logapIoga 2 , loga 3 ,... 

a'nfcre airo i] 


57. (a) aw ft#* = 


x + (p-])y x + (q~] )>■ JK + (r-l)y 
P q r 

1 1 1 

[(?T*tTCT x y ?,C«1 a^tf%3 'G TflqifFl ^5TO] 


= X 


1 

1 1 


p-\ 

q - 1 r - 1 

/> 

1 

q r 
1 1 

+ ;v 

p i 
i 

q - 1 r - 1 

1 1 


= *.0 + _y.O = 0. 


[Ml* ft'fe RJ = R 2 - R 3 ] 


58. (c) (det A) 3 = 125 « det A WI => det A = 5. 
W det A = o' 2 - 4, >5$ a 2 - 4 = 5 => a = ± 3. 


59. (a) sm = 


|JC+ 1 +C0 + C0 2 
X+\ + (0 + CO 2 
X+\ + CO + CO 2 


CO 

x + co 2 
1 



X + co\ 



CO 

X + CO 2 
1 



x + co\ 


[(2^3^ 1 + (o + co 2 - 0]. 


aw >ivil<f>dc«t<i %? * = o. 

60. (a) 5SM3 i 


61. (ayawt^tmTO 5 CJ = C| + C 2 + C 3 am TO afe 


0 

0 

0 


6-c c-a 
c-a a- b 
a-b b-c 


= 0 . 


1 + - 1 - 
a 

1 

1 


1 


a 



1 


c 



62. (d) aw = abc 
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= abc 


i + -+ t +— i + T + l + i i + i+i + 7 


= abc 


abc 

x 

b 
X 

c 


l+i-4+1 

abc 


l+ i 

X 

c 


1 1 1 

1 1+1 1 

b b b 

1 1 l + i 

c c C 


abc 
X 
b 

l + i 

c 


63. (a) A = 2 


= 2 


a + b + c b+c c + a 
| a + b + c c + a a + b 
a+b+c a+b b+c 


I a + b + c -a -b\ 
a + b + c -b -c 
\a + b + c -c -a 


tc' = c i + c 2 + <y 


[c; = c 2 -c 1 ^c / 3 = c 3 -c 1 ] 


= 2 


c —a -b 
a -b -c 
b -c - a 


[c: = C, + C 2 + C 3 ] 


= 2 
= 2B. 


cab 
abc 
b c a 


= 2(- I) 2 


a 6 c 
b c a 
cab 


[C 12 4^S5mC?T C 23 ] 



1 ac be 


1 c c 

64. (d) sm = 

1 ad bd 

= ab 

1 d d 


1 ac be 


1 c c 


0 1 1 



65. (d) sm ft'fW = 

0 -1 1 

[c ; 

= c,+ 


2 1 -1 




= ab.O = 0 

[v R, ^ R 3 ^ 


1 1 

-1 1 


= 4. 


-1 1 1 

66. (d) sm ft 1 #? 5 = c 2 b 2 c 2 1 -1 1 

1 1 -1 

= 4 a 2 b 2 c 2 [65-*R TOW TO] 

67. (d) 2t¥S = i 3n+9 


[2}sTC, '3Tf1% 'Q 

CTO 5 a, b, c "TO fel ’fR] 


1 i -1 
l-l i 1 
1 i -1 


[i" f i n+2, i n+e - CTOTOFW 

\q ^lt?i cto 5 C4? to fro ‘'tR] 
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_ |3«+9 


= 0. 


0 / -1 
0 i 1 
0 / -I 


lc: = c, + c. 


68. (a) ms 


1 1 1 
4 „ 4 4 

(2 X - 2 -r ) 2 (3*-3r*)2 (5 a '- 5- a ') 2 | 


[R2 = r 2 - R 3 ] 


- 40 - 0 ’i# 4 to fer, 

69. (d) 68 3?^^ I 

70. (c) sm ferlvS (3) 43 sn=T ^Rj I 

71. (d) *r*F <r*T (71 * = 0-43 ^ 3 (foms) 

^R] TO | '5J\54^ > %gf TO x = 0 


72. 


(c) 2f¥a _ 


a + b a + b + c 
0 a 2 a + b 
0 a a + b 


[R, = Rj - 2R 2 &h R 2 = R 2 - 3R,] 


a 


a 


2a + b\ 
a + b I 


= a(a 2 + ab - 2 a 2 - ab) = 


a 


3 



3 2 

I 


1 2 1 
3 3 3 

73. (a) ms frfcp = * 3 

4 3 

3 

+ x 2 y 


5 4 

6 

6 4 6 



0 0 
-5 -3 

-13 -8 


1 

3 

6 


+ x 2 y. 0 


[(3R^5 C, 43? C 3 ^R<M 43^. (f^lk CTO)] 


= * 3 . (40 - 39) = jr 3 . 


[c; = c, - 3 c 3 <4^ q = c 2 - 2c 3 j 


74. 


(a) sm 1^33* = j; 3 


: 1 
5 
10 


1 

4 

8 


+ x 2 y 

1 1 1 
4 4 2 


8 8 3 



1 

5 

10 


0 

-1 

-2 


0 

-2 

-5 


+ * 2 .>\0 


= a- 3 (5 - 4) = jf3. 


[c ; 3 = c 3 - c 2 , q = c 2 - c, ^ 
£Mujc<p Cj, q t<]^] 


7s - (c) a = (“ d ) **■ ad J a = (4 
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adj(adj A) = ^ ^ = A. 

'del A 0 0 N 

76. (a) **&£$ A(adj A) = 0 det A 0 = det A. I 3 . 

^ 0 0 det A ^ 

77. (a) det (adj A) = (det A) 2 * = 4. det(adj(adj A)) = 4 2 = 2 4 . 

0 x y 

78. (b) sm = 0 y z = 0 

-( xp 2 + 2 yp + z) xp + y yp + Z 

[c; = c, - ( P c 2 + c 3 )j 

=> - (xp 2 + 2 yp + z) (xz - y 2 ) = 0 

=> y 2 = xz [C4^ p CSCTOfl xp 2 + 2 yp + z *■ 0] 

=> x, y, z I 

a b ax+by 

79. (b) 2I*f5 -be . bx + cy 

0 0 b - ax 2 - 2b xy - cy 2 

= (b - ax 2 - 2 bxy - cy 2 ) ( ac - b 2 ) = 0 

[v a , b y c ‘>£ c tP5?I ac - b 2 - 0] 

1 1 0 2 1 + i + or 

80. (a) = -i -1 -\-i + co =0 [R^ = R 3 - (R, + R?)] 

0 0 0 

a + p + y a + P + y Cc + P + y 

81. (d) 3W ft«fERP = P 7 « [Rj = R, + R ? + R 3 ] 

y a P 

1 1 1 

= (a + P + y) P y a = 0 [CTC5$ a + p + y = 0] 
yap 


. 2x + 4 2x + 6 2x + a + c 

82. (a) 8ppsft«fi?W = ^ 2x + 4 2x + 6 2x + 2fr [RJ = 2R 2 R{ = Rj + R 3 ] 
1 x + 3 x + 4 x + c 


= 0 


[tflWJg a + c = 2£, ^ R, R 2 



1 2 6 

83. (c)2l l r5ft e tfa^=2!.3! 1 3 12 [R 2 <*R\R 3 2! ^4°2! 

I 4 20 


24 
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= 12 

= 24 = 4!. 


1 2 6 

0 I 6 ; 

0 1 8 


[ R '_ = R 2 - Rj, R3 = R 3 - RJ 


84. (c) sm = 


v 

l 4 


I0 c 


10 o 


n c 


9 r 10 , 
Wl+l 


C,„_3 "C 


7 

8 

2/3+2 


[RJ = R 2 + R i] 


n + 1 = 4 3/i ~ 3 = 6 4<R 2« + 2 = 8 ^ ^ R 2 ^3 R 3 s&jR<»gj 

^ TO ^14 ^ TO I 

/z^l<T ^ 3. 



I 

0 

0 



85. (b) Refes - 

n 

(#i + l)-n 

(n + 2) - (n + ]). 



1 1 


/2(/J-l) 

2 

,,+1 c 2 - w c 2 

n+2 C 2 - n+1 C 2 


n n + 1 


86. (a) £/(«) = 
37=0 


/> 

X 2 ” 

/;=0 

a: 


2 />+i - 1 



2 />+l_i 

* 

2 /,+1 - 1 



y 

p+i 
p + 2 


p(/>+i) 

2 

z 

p(/>+l) l 

2 


= 0 


Rj 4<R R 3 ^5fR<}irf 


87. (a) X/(«) = 


> 2=1 


P 

II 

/i=l 

a£- 

/ 3 =I 

f(2n- 

«=3 


1 ) 


P 

r+p+\ 

p 2 


p 2 + 1 
p 2 


p p p 

P(P + 1) p 2 + /? + l p^ + l 
P 2 P 2 P 2 


= 0 
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[jjSffl ^ C 1 ^ ^5TRR?I p 4BI p 2 m fet r l'£*T 1^*1 C<M R, 'Q R 3 

^R<iwt <4^. ^ ^irc^ i] 

88. (c) l^fe 5 


a - 2acosx+ 1 
0 
0 


a 1 

C0S(/?+l)x COS(/7 + 2)x 
sin(/i+l)x sin(/z + 2)x 


[C' = Cj + C 3 - 2 cos x C 2 ] 


= (a 2 - 2 a cos x + 


1) 


cos(/i + l)x 
sin(« + l)x 


cos(/i + 2)x 
sin(/2 + 2)x 


= ( a 2 - 2 a cos x + 1 ) sin x — *TI 1 


89. (a) tf(n) 

n=0 


I(2/z- 1) I'"C 

n=0 n = 0 

2 m 


m 2 - 1 
sin 2 m 


m 

II 

n = 0 
m + 1 


sin m l sin 2 (m + l) 


m 2 - 1 2 m m + 1 

m 2 — 1 2'” w + l 

sin 2 m sinm 2 sin 2 (/w + l) 


90. (b) W3 ^ 
ft 0 ) = 


1 0 0 

0 0 1 

0-10 


= 0. 

5^3 ,r-P<5C^W I 
= 1 , ftx) = 1 , ^TT^Tl. I 


91. (a) ,/tx) 


x a 1 
a- x x- a 0 
Q — x y -a 0 


[R 2 = R 2 - R] « R 3 = R 3 - Rj]. 


= p-x r-a^-“) 

^531° x - a ’$£3 ftx) - (H33 ! 

92. (b) det A = - 3, ^5?IK det (adj A) = (- 3) 2 = 9. 
det (adj (adj A)) = 9 2 = 81. 


tan/r tanC cos Cl 
tan(/r-C) 0 sinB; 
cos(^-C) -sinB 0 


93. (b) ?m - 
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0 tan C cos C 
tanC 0 sinB 
cosC -sinB 0 


pH 3 3FWH ftcfftRSj - q 


94. (b) sm *Rt*fR ^ 4<K c^ R gro ^ 


2 0-1 
2 4k -1 
1 -8 -3 




0 0-1 
0 4 k -I 

-5 -8 -3| 


* 0 (- 1) (- 20*) * 0 % k ± 0 35T 


95. (b) tmn AB = 


(\ 2 V a 0 Wa 2fr 

3 4 0 /;) 3a 4b 


« BA = 


f a 0^ 

f 

2)_ 

r a 

2fl l 

lo b 

U 

V 

,1b 

4b J 


?£5<!\X AB = BA 


a 2b^ _ a 2a 
3 a 4b 3 b 4b 


2b - 2a 3a = 3b <=> a = b, a, b e N. 





erf, 

(Seta, Relations and Mappings ) 


\ S 5RW (7K> ^1 ^ I 

° ^ a, b, c, ; 

; ®<k a , fo, c, I a CTOT c*fl> A^ ^TT^tH 33 w ^T*W ! 

; a g A (’f®, a belongs to A). 

*rcwf s ^ c$ A 4^° BC4> 'Slfsrat ^ toj ^TPTR Iks 

•#£ ^ <£|^ (7TCTO «M 9m A = B. 

3T<®| % Tift CSTOI GrfiSK Wj 7R9UI (<fl §*(1^-43 7R«U1) /2 ^ (CTOt 
*tf5R*0t /I^^SRJ), ^TTO (Tlljfe^fa C>f5 (finite set) ^*113 (THSIDm* 

C 5 ^ (infinite set) WFU 

erf-m ^fat g | 

crf&$ ^<fai gf^fro *h1% 1 

(i) ®l9r$l *N® (roster method ^T tabular method) 

(ii) (TfM^fct (set-builder method) 

\sjp 1 <pj *f**rf^5 S >& • p l p <j1%^ (Tfes 5 5 ?j ; 'sptfK (THj- 

*£$ <r*f^t (curly brace/second bracket)-^ WW ^ ^ 

TO 9r?I (TFoTf I vS^I^W R.WW, ststt *%fl> 7 \\ s ^ (.rfU$ ^ 

CWf TO { 1 , 2, 3, 4, 5 } ; ^TO# TRK&fa (Tto 5 3P*» {<*. e » *> °> «}• 

(?Rn=i (tt*! dt. Tjf^ c^w* ^fri ^<r^ 

volTO TO { 1, 2, 3, 4, ...}, ^ 'Sl^tsi (715 

W ^“^ITO >i<f7# \sl#lTO^ ^1 W TO I ^ m (TO (TfS ^fTTfl 

Pf5 l^sfH »Nl% s ift -Sf«fe© t£l^ (7lk<l> 4^5 'SJprat 7PW5 

(7^ ^ ^ i? fT f fR^5^ &tfsQl<P 
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ww sm to i crtoi ^r# cHD - x^sr .x>#[r Rft cricri ririrr 
t#i^i p(x ) ^r, to ^ rat x (Tfeto %*ir, x = {x [ p{x)}. ^r to x c^ 

7H ^fRR 1 * * * X (RR) TOt 'ftstR RTR1 efcsJCR (4R^ CTOR13 TOft) p(x) RlRJ Rt *Ksjt (TO 
I %frR OctTOTO ^ RfR*# <JRf£5 RtTO RTO I 

2J^R *flb1t> ^TolpK^ RyRjTR CRl5, 'Sj^t^ { 1, 2, 3, 4, 5 }-CR <£J^ 9 t p *ff%£5 ^£R ( 

{x \ \ < x < 5 X ■^N^llt} (m, OTlRR JC TOR ^5RJ 1 < JC < 5 4R? X 4R>fl) 
*^*01) i totr rw TOfe ^°<*m ^fat rrto tori 4*r rrs® ^rifR cr, {* ■ 
x ^ wit) i 4^, rR ^oif^ rtor <?te n fej to ^ 

Wf TO (R'SRT 3R, 'TO ^TOR TORI {* | x e N } %TOG Rfsfc® *nfR I 

' 5 TR'Q RtRfR 'TO’f, RR?It SlbPlvs llhi R^Tf^t fR%R R^-<j<l^i'© (RTj-^R 
v51#RSf Mr TO (R# I 

N 2 7R\5 TOlfRR ^xRIITO CTS (R^ rr rrIto s^fR^IJftRR fel 9^5 <r 5 ) 

Z ^ ^ CT5 (TOfa *fR? ‘Zahlen’ «rtfc ‘R^’ CRT<F ^ fefS 4?RC§0 

Z~ 2 RR ■*W c TfTO ^RsfllR CR5 
E 2 RR CWTS R^#R CRT; 

Q 2 RR R^#R CRD 

Q* 2 ^RJ TO RR RRW R?9iJtgpR CRu 

Q + § RR RRtTO ^apfW R^Rjt#[R CR6 
M 2 RR R1W R^!Ti#TR CRT; 

K* 2 ^plj TOf RR W<T R^#TR CR5 
E + 2 RR RR|RJR> RfxgR R° N RT|#fR CRT; 

pffi X^« CW 'Sltsrai | X I §3» [m, x-an sm (order of X)] «« <ra 
(^{5Rt «(X) ^JTO to) X (R(5^r R\^J]TO (RRfftl 

R?^t S 4 Rjfl> (R5 X-C^> C^TOt (7T5 Y^3R (subset) TO, Rlw X-$?l 

g|%^ Y-^l'R '6 ^*MR ^R | RRRt HfR C R, XcYl (RvS, X, Y^3R ^ttRS) 

W W RRR{ fi^X (7p Y-^R TO (contained in Y) 

RRRi, RRjRRm, Y CR&^ X (?fe SJTRR TO TO^I R^ X pfBffr Y OT5 r 

TO 'SfRRt RoTC® RtfR (R Y C^lu X CR^R *tfRER& (superset); iTOR RITOl RTO 

YdX. 


1. 4WI R%T5 ^RITO (RWIC® a: rjrrr 

^ W 1 ^re® ‘Pit RR ^RWR’ RTRl^tRm f^n=l-RT^ (TO 

RCR I ^<ie. .r-TO'^CR# R'fTOTR ^R x-CR? ^JRRI CRC^R ^RMR ftRftR Re=rf^ Rt'G ^5 

*m\ ■ 




□ pfs, j 9 1 


7\?BS\ % (7 (5 X-(7F v5im 43^ (7# Y^m eff^s ^to5 (proper subset) 

3^13 ^ — 

(i) X (7f5t5 Y-43 ^RTfS 3$, 43? 

(ii) Y (7lt>-4 '5Rj{\5 43>fi> (at least one) 31c<t> 31 X (7(5-4 (7^.1 4 (.*^64 ^11331 

to3 X c Y I 

333 4§, Y-CTlOfDc^ X-43 £f^\s •'iQc^ 3f3 43° 313K3I CTO 

^YdX. 

csmH 3 *c 3 c^, ^*rc 3 (^roTTi «*fwd 53 4 TO to C 3 , sjfafD ct 5 ^ 

Rt^3 ^*ft?(5 (2i<ps ^9R?(5 33 !) I 3^3, C3C.<Pft3l (? T5 X-43 ' s ?C* 3 4TO >lFsJ 

(71 X^13 X^43 ^WTR ! 43? (7^ 3^3?^ XcX!^ 3ferfto #W 

^p?\Q 43 >ft> c 3 #^ ^sf3 Rtf§(3 ^5f2J^o ^*^7(5 (improper subset) 3(71 1 

jfj^npq ^nsrat ^ f£«?<i <m$.m ^c«i1mi 3*33 i ^ <t(5 a 43? b-43 ctoj 
A^B 3?TC^ ^1331 ^rc^I (71 A (7(5^ B^33 ^*1(7(5 33 ; ^31313 A CZ B W '^3TO (71 
A (7T5fi5 B-43 2f^s ^3(715 33 I 

7t<®t S 43lD C3B-4 3ft W 31 3H3 5 TO C>f5to i^JWG (null set, | 

#m 31 3# Wtf, 3?3J1 to 33) 3(71 1 

>K®t : (715 3?3FfS , #1R3> WU13 3«I3'<3 WQ 433 43>ft (7(5-43 2R7TM *ftf5 
(71, ^ WUtTI W5 ^33 (7T5#[ C33 4t> (7(5^3 ^*1(7(5 I 4t 3$3 Ofaiuc* ^ 
‘rflftfTO T^wra *tfe}1%Sa 43*115 (7(5 (universal set) TO 43? ’UTOFaS 4‘C3> 

S to ft(3 to*t TO 33 I 

: ( 7 FK 7 T 1 43sft (7(5 A-43 ^* t ft7TI> C^ttft (power set) 3TO (7& (7(5ft3 TO® 
^•3(7(5 to 'tisUl TO (Tito cTOtn i ^i«fk A 3ft 43*ft (7(5 ^ 3 , vsC3 (p(A), A- 
i£[$ ^^RTfS ^SITTO ^TO, 

tP (A) = { X | X (7f5!5 A-(7^ ^ 9 i(7f5} l 


OTP gferf (SET OPERATIONS) 

TT^BSt : ot 5 X Y^ (union), (^ X u Y fe CTOTOTt ^?I), 

TO vsflTO •gro, (7^-<a^ TO CTOW, XuY={jc|xeX x e Y } 1 

X Y (TTS to XuY (7#1^ ftolt ^ (TO*Ot, ^ 

cron §*\m x y ^ (?pHt ^ ^to^ to ^ro i 

^K®t : (Tlf X 3i^ Y «ii C^f (intersection), ("^ X n Y W to CTO1W1 ^5), 

^5^0 ^rTO (7(5-43 TO, (Ti^tW 

XnY = UUeX^v x e Y) ^tl 
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X Y C%ft<! *iwnw ^fRR#^ fexnY ^1 1 X 

Y (TPRRI Rt*ER ^*itWR Rl TO*, XnY = ^, ^(TtE^ *JRTC^ 

(disjoint) CTT? i 

*iKCQt*f c^f ^fKWtw (.%]&<? *fsffa$fe wi&<pi 

I” «rai m cron c?t5 s^<? ^e^w x, y z c? ISl ~1 

j 4CTO, - 

| (i)XuS = SWXnS.= X 1 

I (ii) X u (p - X X c\ <p = (p Tpj) (identity laws) I 

• (iii) XuX = X XnX = X (^t^t^fST ^J) (idempotence laws) I 
| (iv) XuY=YuX^XnY=YnX 1 

i (faR»BK7d*iJ *pf) (Commutative laws) , 

j (v) (X u Y) u Z = X u (Y u Z) 

j (X n Y) n Z = X n (Y n Z) 

| 0 3 T\CTt'6?J ^5 ^5) (Associative laws) j 

| (vi) Xu(YnZ) = (XuY)n(XuZ) | 

j X n (Y u Z) = (X n Y) u (X n Z) (^R ^ ) (Distributive laws ) | 
— — X - X u ( x n y ) = X(fa»tm ^Jf) (Absorptive laws) J 

Rn^ 3 ! ° A B (71 C^RR! ^ (7TU E 5 '' 'olc'id (difference) s£i?5j|> 

CT5 A \ B com c?i, 

A\B = {.v | .r € A t^5 x g B } 

A \ B A-^RT (7Tt?R ^fER fe ‘fe Rl B-4R E*fER RR | <**Rn8 
A \ B (.Eu1uc<p fifeRR EE<3 R5R1 ^ ( 

E\®t g C^RRl RlpR (71^ S-^R ^E^iC'-^ (7T5 A-^R C^lb (complement 

of a set A) ^f5R| 4RR 4R>fij CRt> A'-(R> ^pl (71, 

A' = S \ A = { a- | x e S x £ A } ^fl 

r % "i 

I ER A, B CRiRERt # CTS vg^ S ^ WUR 4R>ju Elf?IR> ^ I CETO, | 
I (i) A u A' = S 4R\ A n A' = 0 \ 

i (ii) (A')' = A (iii) A \ B = A n B' | 

|_ ( iv ) ( De Morgan-*^ ^) S (A u B)' = A'nB' ^ (A n B)' = A' u B'. I 
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s tjR (TO A >43* B-^3 stf^TO 'o^3 (symmetric difference), (31 A A B 
R<TO<1 RR^ 3C3) 3TOs ^1331 433 43>R (xR C3 5 ^^TO! C3, 

AAB = (A\B)u(B\A)^l 

TO'®! S CW TST1 # (?R A 43? B-43 3TOs% 1«1TO (Cartesian product) 

3TOs 433 43>R (TO A x B-C3> <J3P3 (3, A x B = { (a, b) \ a e A, b e B }. 
^5TO»!C3 3TO1, A x B (TOR ^ A 43? B-43^TOrR*lRlfi apfw Csms (ordered pair) 
ftgR 43 R (TO, am?* 0®rfv5 < 1 = 1 0$ C3!3!fC3t $.(>«$ 433 C i 5if©‘ 5 lRf3 33! 31TO 
2jTOlR, 2J33 C3R A -43 R*fM3 43? RiRR, fools G35 B-413 RTOf3 I ^fH'S 3^ 313! 
tos, croifTn gR a-s 3 « ^rmi to®i ftcroR to c33C3Ax^ = 0 = 0xAtoi 

[ (VENN DIAGRAMS) 

^?£3®r ^feRK John Venn (1834-1923) TO> 3I4 s *iIc<p 43> 3 <1(3 3 %R3 3I3JC3 4313 
TO 3TO 1 880 TO •Tt‘ 5 1T^f I C33-TOg 4^ 33(33 R4#TO> C^fe 3^ l 4 Row TO'S 
4%g W ^TC‘ 5 T| 43R TO TO <pi TO I (?R^13 31331 TO^RslW ^3^ 43? 

TO> CW (TrTOs 4^ *j£31*[f3 ^I§3, C3iR33 C3TO1 ‘C5TO1’ ^ 1 TO 

C^ ' rfa 4<j> 33(33 few, 31 gR- 43 R^jR 313TO 5 , Rc*!3 TO (?R sfen#!^, 43Rl 
*131 Gta 3C3J 4?3 C3=Tt MRR 3 5 fefM (trj | 3 R 3 4 R 3^3 31RR3 5 

3%*^ #f3> GFTCTO CTO 5 313, 31 43 5 R3 CTO 5 (JfTOl C3R33 3R MRR^ 5 M*R&J3 TO 5 ! 
4 C<H 1C< R C33RT3; TO! TOr3. (/R. C3 C 5 5^fe‘#T3 43Rt Rsf9 ^JTC^ '^KR, 31 

TOJ-wg C*!313 4£3>3rC3 C^fTO 3TC3 43, TO§?J R 3 RTO 5 3(33 CFI*J fTO W3G5 C*N13 
3« TOt^TO TOHJ TO I 

43 ^ 3 , (G^tRs ^tto R 33 RR mm^n wi 3 R 5 1 c^l&c^ ^RR ct'TO 5 7ft^ c f»fG3 
fe C3!3ffC^n 33 43\ ^13 ^TOfD‘#{C<! 5 ^BTTO^sR3 f%TO fS13TO ^!<P1 
33 I ftR ^JTO SjRR Rc^. toR ^3! ^^ x fR3 31TOJ ^ fe<! %5 (331 (7RRC3 
C313f!C3f 33 I %53 C^Rfl#! C35-^3 C^t, ^°vC31^, ^51^3, 2[Rto ^51^3 ^3^ (3TO I 
(7R^43 ‘'l^ 5 (Tto 5 RsrlR® 3 5 3C^1 




s 
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I. |A\B|=|A|-|AnB| 

II. |B\A|=|B|-|AnB| 

III. I A' | = | S \ A | = | S | - | S n A | = j S f - |A | 

IV. |AuB| = |A| + |B)-|AnBJ 

V. |AuBuC| = |A| + |B|+|C|-|AnB| 

- |BnC|-|AnC|+|AnBnCj 


^ a X (subset) 

A C^i£<f> B-C'S (binary relation) ^T! 

9\ c A x B. C3M C4 9icAxA 

9kC4> A <?fB A-C^, <i^l ^ CTO 9\-(3> A 

'G y T3 4<Eft? ( a relation on A) ^t 3>?rt 1 

% *f<n A (7R34FH <?(5 I A x A A-^?f 'G*I 3 

W«T (universal relation) 4<K ^P?r5 <p-(/$ a.sr 'e^*^ (empty relation) 
i 

g X 4 <pfD ^pj- (7f5 (non-null set). X (TOkSfj 'G*tt 
(identity relation) ^1 W*f (diagonal relation) I X -(7F ^^#5 

^<f % 

I x = {(*, x) | x e X} 

( x ’ y) € I x <=> x = y, C*M1& x, y e X; ^’K <P< ^C*T<J CWfWl 

ft os? <3 3TC«fc i 

S «rat A 045 B 045-<3 9? i <5J*|R?T 9v^l<l c^31 (domain) 

^ <?$ Z>(9t) <7P Wn (Tim z>(9\) = (flUeA 
^ kB SRJ (^ i?) e 9?}; TOR 9^3 « (range) ^1 fl feRq 

(image) kios 44^ 045 /(9?)-C^ C^IM (TTTO, /(SR) = {£> | 6 e B « 
a e A ^ ^ ( a> />) € g^j; 
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T^gst l rn m, A ( 7 T? C« B (7f(H Si w i 4WB, Si-Gl<i w 

(inverse relation) (7ft Si" ! fee fe CTOTOI 33 ) B OT> CTO A OTTO ^ 

wro Rm ^t ^i m ^im#i *s*$m cfe to otto hr 

<PTO (7f#l St OTTO171 "SOTTO TO; TOlk, St - 1 = {(A a) I (a, b) e St}. 


^Wf ('=7/57/=? */TO?T W^f) S 

*j<fl p ^ 'SP^U GTS A-TO 'GTO C3TO1 W*1 1 4T7TO pTO ^ 

(a) W (reflexive) W fe 2^ a e A-TO TOJ (a, fl)epf, ^ TOI^ 
a e ATOJ ®?U cipa ^?l I TO, 4VWm A (7R^ ^OTrtfe Rc«r?t OT7*1 p 
TOTO TO'flTO i 

(b) 2|R>TO (symmetric relation ), OTf A OTfe CTOPTTl ^OTTR a, /xTO Wl- 

apb hpa TO; *T«K ^ (a, />) € p =* (b, a) e^, ^^m*i a, b e A. 

(c) TOTO (transitive relation), <lfa A OTTO CTOTOt ^OTTO a, b, c- 

TO OTRI, apb 4OT bpc TOt ape TO; ^<TO d*f (a, 6) e p 4OT (6, c) e p => 
(a, c ) e p, TO, COTTO a, b, c g A. 


3f^M/ [Eqnivalance Relation]) 2 

OT> ATO 'STO CTO*TI W*f p TO TOP*J ^ p 

TO wi, d%TO TO3R c i%l TOf TO I 


^ Z (OTTO 'G*I?J p 4TO W OT1 OT^t TO xpy <=> (x - y) *TC<Dtfl> 5 TO! 
fwp3?J I 4FK3 p Tf^lT^l W*I I 

^5, (TOTCRI x g Z-TO x - X = 0, 71 TOlfe, 5 TOt I (7M7H 

X G Z-TO ^?cfe xpx TO*; 7JTOR p W*rfc W# W1 1 

S[5l^,x,yeZ ^ # >ir<m (71 .tpy ^1; (x - y) 5 mi fem?] 

5 <I | vsRFl y - x = - (x - y) 5 « ^ I ypx m I 

p wf srfwn 


To ^<1 X. y, Z G Z W f^lfs ^x’m (7) .vpy ^ ypx ^ I (x - y) 
(y _ z ) vSv»tti$ 5 ^rai fersfl ^ 1 ^Ff X - z = (x - y) + (y - z) ^s^'G 
5 m\ Wma to ‘ 5> ito i xpz p i m f^fei 

« *1# (71 p >l>l'geij'©t Wf I 

^5J 1w ^ (71 ^HFITOI fe ^S<1 (^^H, W, 

'Q C^RTTt ^ TTO1 TO] (3TOI 2^^ "TO I TOfK ^ 

9f^f<l (independent of each other) ^ 1w?I TOTTR 5 ^ 

srra^T Irom ^ft^S ^ 5 H ^-^tf^<fS (counterexample) ^FI I 
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w*j p-4i i%m 

WI 

2ft%7fR 



^RssWI 

! . 

x p y <=> xv > 0, x, v e Z Z^ 'G 9 K3) 

/ 

4 

✓ 

✓ 

2. 

x p y <=? xy > 0, x, >• e Z Z^l^ ^3^) 

X 

✓ 

✓ 

X 

3. 

xpy<^> x^N^lfS y R^lerj 3<I, (TT^lfW x , y 






^1^ ^-?fjf C$isfk R* = R \ {O}^^ 9 !^) 

/ 

X 

✓ 

X 

4. 

x p y <=> x - y = 0 <lt 3 ^1 - 3, x, y e Z 






(^slk Z~4i 


/ 

X 

X 

5. 

xpy » x | v | > 0, x, v e R (^e, 'Q 9 fCW) 

X 

X 

✓ 

X 

6. 

ApB «AnB#j), A, B^X 






(? TC^ (j X | > 2) IP(X)^ 'G 9 ^) 

X 

/ 

X 

X 

7. 

x py <^> 0 < x - y < 5, x, y € Z 






%of{-s, Z^£]<J >G-!^<J) 

/ 

X 

X 

X 

8. 

X /? V o y = X + 2, X, V € Z 






(^«. Z^ V Q 9 0) 

X 

X 

X 

X 


4}<pfu <pi<r<p$ o 


CTS X-IRT 'G*T3 SftfG P^1<I «<H TfW 'SW® t£|<P %$ 

3 $, ri 4i% ^rrsi p m \ 

4$ TO $4d digraph (1\ directed graph) ^Tt I %5 ^<3? 


x, y € X ^ 4H xpy 3$, TO x 'G y-(SS fef CW«3 x C«K<F _y- 

4<i fe 4 i<f, cw **""’’’~ > ~~'''>y; vsrr^m x/?x ^ * &z$ *jf ^ % 

^m?rf, *wt0^t ^ ^ #r (loop) <toi 

f^ ° (1) ^ X-^l<T 'QH C^fM p-41 digraph fik^ 2%I? x e X-<3<T 
41$ <>C<1 ^FPt ^ITiTP vsc<l p ^ 1%9ff]\54’CVJ v e 7% I 

(2) ^ X-41 'G‘ ? f3 C^tM 7f^«J £-^3 digraph fi>G3, (TR^tM x, y e X-41 ^RRJ, 

C«0 y %j fi^vs m^mi^y C% x H^ylP, 41$ 

1$m\ «TR<P (CW 4^ x« ^ < ^ *y) (7|f$ Tf^J p 4<$$ g%fSj 

W ^ I 4$ N^f^S ^^I^CVJ 7% Qff^ j 

(3) X-41 'G’fa C^n W p^1 digraph fe, CTOTRt x, y, z g X-4<T ^fCRI, 

■'Sldfbfevs ssjflg 4^y c« z ^gpajNQ %* 1&m\ 


(cw x« 
» (CW x*. 


3 ’ 




•Z) * c«R^ z 'Sjfo^l'S 41$ ^\1 fi%s WC^^ Il 



fHsj □ (?f6, 'Q 197 


5)Cb<f ^TT^ c lft> ^R fra I 

jgjijf 2 — ■B Bj|iMHi^55l^ M ^Hrt 

x = {1, 2, 3, 4}; p = {(1. 1), (2, 2), (3, 3) (4, 4), (1. 3), (2, 4), (4, 1), (2, 1), (3, 
1), (1, 2)} Wl 

p-*4?T digraph Ib^TD TO % 



^TOR digraph fe CTO 5 ^=Tl ^rtn 

(i) p TO c f x € x-^ra W 4^5 TO "#t TOC^ I 

(ii) p W *R I TO®! p^R digraph fi?7R 4*^^ ^*1 ^R 

Rsg ] CTO 5 4 (RTOI fbR«o <^£3*11 (R3, I 


(iii) p RS, TO 6 ! Ife 4* 


•3 4 CTO 5 1 ^°\ 1 CTO 5 3 


4 CTO 3 >Rl>iR CTO1 '©RBfe'o CR^I 


gfat s CTO <n*J (R, ^ p Jpp^I w*l 3? TO p- 

^ digraph %$ 4ITO1 C^ TO (71 f53lT> TO^B 
^TOfC^ C»ft& CTO (JTOR 4<J> Rt TO 
TO) I CTO ftCTO *R A = { 1, 2, 3}; p = 

{(1, 1), (2, 2), (3, 3), (1, 2), (2, 1)}. TO /TO 
digraph ^JtTOT (TtTO ^ fe I’TOR era 
CTO I ®FF ^R *3^ RR^pTfsf W I 'TOR 

f&C3 p-'iR digraph BC4 5 <IR I 

# (7T5 A 4R°v B-43 RtCTO (A 4 R°n B CRt> TO'G TO, Rt'Q TO TO) TO?T1 
p : A -» B fbCTO RtRKR 'SICTO^ (function) pit ft^H (mapping)]-(<F (RRTO! I 
^ A <7KM<5 SlfcB TO] B CRTO CTOt ^ (C^TOR 

va^) ^TOI %*R A«) = WTO RTO, A CR&- 

4<f a ^“TOCR / TOi^WR RtR (value of/at a e A )3®f fc;^spRt b 

a-4R £jRR^ (6 is the image of a under f). R^lffraTO 5 , a *\v? f-<£\H 





198 gf?fe <#5 (MCQ) 


sn^-SjfvoR^ (pre- image) <M( o£ri I fa'fsveR^ ^r^r 

A B-Os ^1 B-a )3 'SRSMfvS >a<jiff; 'SRM*^ / ^rR^o, A CSfGF B-C5 f^prpq 7 ^1 <1 <1 
(relation )-GF (GlBUm, ?1KW 3gf | 

^JJRJ (non-null) (TiB A 43K B-^a?I 'ER7R A (W& B-Cs *a^fB w*J / (7J>, 

A C^ B-<a<J ^TSIW ^ 'SWF? ^ fe»r (a function or mapping from A 
into B) <RT1 ^ 

(i) /WI^ C^ra (domain of /) A ^1, ^ 

(ii) / W# (well-defined) j (single valued) ^1, ^ sntf 

CT (a, b) ef “ (a, //) e / ^fT, 'SRpfj^ /; = // tbC^d 

^Tf ^ /(«) = /x 

1 f : A -» B ^IB TO A CTBfB?^ / c^r 

(domain of the function) ^ 4<R ^ Z>( /) fef fgf^S <jkR ^ | 
*Wife* B <M>\b(.<p f (codomain) ^ I ’**&£$ j{ A) = {/(x) | x 

G A } CTGfi; B (7R/a<J ^R7fl> ! / A) (TlSto y 

(range) <fl W<T ^TI ^<1° //;*(/) ^f5R?U (TTRJfiTTt ^ i W / ^*Rsr>]B 

GJ, f-m (T^a = f-^ = A ($tf?0, Wfk / : A — > A W331 /- 

GR A-<*R 'Q^ ^^pIB , «ft**RiFp (function on A) W\<1 1 

S ^ f : X -> Y ySRZ. g : X ->Y 3Gf 3^ « ^fa 3ft, 

3l%fB x e X-43 WT /(x) = g(x) 3* l 

s ^335 (<n fdsicf) / : A -» A-GJ> (identity 

function) 0% ^fRfRf|<T f53«l [identity mapping]) 3^1 3£3, ^ 3 ^ x e A^ 

^ Ax) = x?jn / A m\ ^ j 

S C^R?n ^51^1^/ : A -* B-GP 45 (constant function) Wf, ^ /(A) 

GlBfB B-a<I ^a^fB ^S||Q)^> (singleton) ^R?f5 ^<1 ] 

c^ii (.^BfDa ^ B G^-<a<i ^fR;^ TR'Mf^ 1 

*rcwt s *rat ^5, / : a — > B va^fB i 

(a) ^^f^/-Gj3 <ato’9 (one-one ?1 injective) 

GR^IGTI j%rt ^fRrH ^R;^<f-jb<t g fefe fBfe ^ (distinct 

elements of domain arc mapped to distinct images); ^sfk, a x , a 2 e A *a^\ 
a \ * a 2 ^Mfia { ) * f(a 2 ) ^] 

(b) ^rc^^/-c^ ^<tjR3 (onto ^ surjective) ^Gf, £R^ ^ e B-^a?! 

fl e A 5TR^ } -m ^mjla) = b 1 aRTO / (/) = b ; 
^ /(A) = B; Wffe, {j[fl)|fl6A} = B^l 
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( C ) ^ ^ 4tasp 4 <r *ri^n« ^ f-& 4t^-*ifa<ui$ 

(bijective one-to-one correspondence) ^Tt 1 

*v5r;^^ f q$ %$*? ^ c^rcra $*Rsra f^r cntw ^’iw 

7f?n3FCSI a) fgsfl b) to ^ c) ^»to ^TOTI 


^S^I^/:A^B^U:B^Cf *TCWI *&**?» 

(composition)-^ r /f^fe ^ ^ g°f A c " 

cs <sm i£&S TO (SftlKSt (71, go/ = {(a c):a6A,ceC^ffl ^ 
be B tWR (71 ./(a) = b « /(fr) = c)^l(lH3 01 *FWt SPOT OT 

4 CTO go/ 4 * 1 # A B ( 

Im(/) c Z>(g) ^ (W A’WaPft/ C V L- -*' 0 '"-- S^JP 

7f^3j (codomain) 4<Ts g 

C*^C4 ^n^RI (7T5 (Tf'Q^ft — 

^?RS) go/ ^RFW^/ « g Ww* 

(product of the functions ^ 3 

/ and g) ^1 1 

«raf *TRs, (go/)(a) = c. 4*R (7JS*§ c = g(£) b = /(«) (C^tM ^ b e 
B-^l^ ^f^j), \5«U ^STfsrai c = g(b) = g(f(a))\ , 

(g o f)(a) = g(/(a)). ^ fTICWI ^ '*(&•**(& ^CB^at 

TO ^“TTftSR ^Tt ^ ^1 

o *rat / : A — > B (TH^TTt ^C*)**^ ' /-(TP ^1 ^C<5 

(i) <rt5f ftciWCTW ^ f%<#WS c tt7rt*tJ (left invertible), ^ 

g : B — > A (7go/= ( A ^!^ WTO g f-4® 

Rwiwlft ^1 (left inverse) ^Tt ^J; 

(ii) *rto to tTO OT ^ 1?r*fffc^ c ft7rt*tJ (right invertible), ^ 

^ h : B -> A « (7J/o h = z B ^ ^ (7CT3 h 

Rcgf l W tft (right invertible) ^Tt ^1; 

(iii) f^rm CT t ^J ^1 (invertible), ^ ^ m 

fej (^1, ^ ^ (7CT3 (71 g : B -> 

(7R 

(inverse function of/) ^®fl ^ I 
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l. 3ko<i c^^ra' c<pri# ctS? 

(a) A = {a : x i sH^f ^*Uf Si<R x 2 -1=0} 

(b) B = {.v : Wffe ^°sm ^ ~ 4<?>fg {« j 


(c) c = {a- : x <rr^ x + — + i - o} 

(d) D = {x : X tSi^x - — =• 1 } 

2. pN = {p X : x Wife ^ 4N n ION = 

(a) 40N (b) ION ( C ) 20N (d) 4N. 

3. (7K7PTM CT5 A ^ B-43 ^rjj, (A u B) 7 u (A 7 n B) = 

(a) A' (b) B 7 ( C ) (p (d) A' u B 7 . 

4. (M$m T$ ^RT a B -43 (A \ B) u (B \ A) = 

(a) A \ (A n B) (b) (AuB)\(An B) (c) B \ (A n B) (d) <p. 

5. A 4<K B C^m # CT 6 (A \ B) u (B \ A) = 0 

(a)AcB (b) B c A (c) A = B (d) | 

6. A = <(*, y ) e R 2 : .v * 0 „pr y = 1 } ^ B = {,, y) e R 2 : 3, = _ x] m 

AnBp 

(a) {(a, >-) : y = - 1 } (b) <p 

(c) <?fS (d) 4#^ C^rTtf^ r?j | 

7. A = {a : x = 2« + 4; n e N}', B = [x : a = An + 3; n e N} ^ CTD N 
m A 7 u ((A u B) n B 7 ) = 

(a) A (b) (c) 0 (d) N. 

8. A = {(A, y) e R 2 : y = t' 1 } 4<R B = { (a, y) e R 2 : _y = a} ^sf, A n B 

(a) p (b) 4 «Qi<i> (TTC (c) v£]^ (d) to I 

A {(a, y) e R- . y _ c } B = {(a, y) e R 2 : y = ^r-*'} AnB 

. (a) ^ (b) ^ ctd ( C ) ^ ^ (d)^‘#Rc«nft7 ra! 

10. A = {(A, y)e R 2 : A > 0 y = log a} 4<R B = {(a, v) e R 2 : y = - a} ^ 

AnB 

(a) <0 (b) ^ *hi&? Pfi ( C ),<a<i# ^ CTS (d) ^jfej pmwifSt vra , 
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11. A = { (jc, y) g R 2 : _y = sin x) ^)<f\ B = {(*, y) : x e R, y = 

A n B ^4 

(a) (f) (b) oQ«to (7$ (c) 'Sj^l (7$ (d) ^ I 

12. *# A = {y : v ^ i g N}, ^51^ «(A) = 

(a) 0 (b) 1 (c) 2 ■ (d) 3. 

13. ? 

(a) {1, 2} g {I, 2, {1, 2, 3}} (b) {!, 2} c {1, 2, {1, 2, 3}} 

(c) {1, 2, 3} c {1, 2, {1, 2, 3}} (d) 3 e {1. 2, {1, 2, 3}}. 

14. A = {1,2, 3,4}, B = {2, 3, 5, 7}, C = {3, 6, 8,9} «D = {2,4, 8, 10} m 
(A A B) A(C AD) = 

(a) {1,5,6} (b) (4, 8} (c) {2, 3} (d) OtotR TO I 

15. A = { 1, 2, 3, ... , 10} ^ B = {1, 2, 3, 4, 5} A-4<1 CW C^)<1 

WIBAC={2)^,^ ^ 

(a) 2 4 (b) 2 5 (c) 2 4 - 1 (d) TO l 

16. A = {p, q, r, s) mAx A-4<J R°y4fl 

(a) 2 16 - 2 (b) 8 (c)2 16 -! (d) 2 16 . 

17. rR A 01 $ <1 2f^5 t 4T<R\ A x A)) = 

(a) 2 (b) 4 (c) 8 (d) 1. 

18. ^ A (7$f TO TO 2 x 2 RTTO to 4 <R B 

^C^^R2x2 !RTO <im -silfe C to, RRTO W?RI det C = I , 

(a) A n B = (p jb) A c B (c) B c A (d) A = B. 

19. 3lc&?l (RTO ^‘ P R?$ (R^,? 

(a) A = {x e N : 0 < jc < 1 } (b) B = {a: g Q : 0 < x < 1 } 

(c) C = {x e N : I < x < 2} (d) {x e R : x* = 1 }. 

20. A = {5" -4/2-1 : « e N) B - { 16(« - 1 ) : n e N) W\, 

(a)AcB (b)BcA (c) A = B (d)AnB = f), 

21. A = {5 2n - 1 : n e N} ^ B = {24(// - 1) : n e N} TO4, 

(a)AcB (b) A = B (c) B c A (d) A n B = <p. 

22. «#|A|= 10, |B|= 1 5 | A u B | = 20; vst^j^T | A n B | = 

(a) 5 (b) 4 (c) 6 (d) 10. 

23. C^HRI *ff> ^IJ (7f5 A «*BR B-4<T TOT n( A u B) = n{ A) + n{ B) TO, TO 

(al^IAcB^BcA (b) A = B 

(c) A n B = <p (d) 4#f<I (TFKRtf^ TO i 


26 
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24 . ^ *jjr> (7fi5 A B-^3 TOJ n( A u B) = «(A) - / 2 (B) 3$, W3 

(a) B c A (b) B = A (c) B = 0 (d) C^R?Tl1^ ^ I 

25 . A = {x : x 12-43 43>fi> wlRi<p 43° B = { I, 2, 3} 

(a) A = B (b)BcA (c) n{ A) = 2 (d) A n B = { 1, 3}. 

26. pN = {p.n : n e N} 43^ orN n /?N = /N, (33tW or, j3 e N 43?, o', (3 *f3**f3 

(a) y - a(3 (b) a = y(3 (c) [3 - ay (d) 4#i3 C3«!^ 33 I 

27 . 100 ^sr UC4S 43>ll> 55 <5R 43° 67 <SR tis'itcf ^(.^,1 3 ^ 

3R“3(7^ f33£3 \gffcf ^77J 433 

(a) 22 (b) 33 (c) 45 (d) 4#T3 33 I 

28. 43^ ^*J3] A-43 'S-sffl wl 

(a) Wi (b) Wl 43? sfi&m 

(c) sfefsj 43 ? (d) 'S w I 

29. p W 3 B Z^13 v S‘33 433^3 3 ?'ssil*j\s (?\ a p b a 2 - b 2 R?*lJtfi> 5 3 t 3 t f^eivSjj 

(Z-4); /? wsdS 

(a) *tg5 WI (b) ^ 3f^l3 

(c) W 43? RvSR c f%f (d) 43>f5 R^f 3 | 

30 . A, B, C 3^3 X-43 ^RTTij ^3 43? #AnB=AnC«AuB = AuC?I, 

(a) A = B = C (b) B = C (c) A = C (d) B = C = X. 

31 . (TftJ A, B, 043 ^ 3 } AnC = BnC^AnC' = BnC' (C 33 K 3 

C' C-43 C35 C3I3TO) 

(a) A = B (b) B = C (c) A = C (d) 4 #T 3 C3n£3lH% 33 I 

32 . (715 A, B, C -43 ’SrTRJ, (A' nB'nC)u(BnC)u(AnC) = 

(a) A (b) B (c) C (d) 4 #13 (TPHRlft^ 33 l 

33 . 0 >ftj (?te 

(a)^l(^L WH (b) { 0 }c { 0 , { 0 }, { 0 , {^}}} 

(c) {^, {0}} c {{ 0 }, { 0 , { 0 , { 0 }}} (d)^#R(^tMf|R^T^rai 

34 . A, B, C (3OT3t (7# ~$m, 

(a)AuB=AuC=>B=C (b)AnB = ^A^ 3 f B = 0 . 

(c)AuB=AnB=>B=A (d) 4 #i 3 3 % 33 l 
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35. 31a><i C34*T Tfvsj ? 

(a) cts x-^<j 4<i ^hwr *R*tn 1 o. 

(b) CSCTOfl t%fl) (?$ A, B, C-43 A\B=A\C=>B=C. 

(c) {0} cwtfh 

(d) (?$ A, B siBPflo ‘TO’ (71 A e B A c B tj^j ^ I 

36. A, B (TO>rcrtt 1%K> (TfD ^l, 

(a) jp(A) u T(B) = T(A u B) (b) <P( A) r, fP(B) = 4>(A n B) 

(c) A u B = A => B - 0 (d) *T1 I 

37. A = {!, 2, 5 }, B = {2, 4}, C = { I, 5, 7} m 

(a) A \ (B u C) = (A \ B) u (A \ C) (b) A n (B u C) = A 
(c) A u (B n C) = C (d) 4#1<T (7FTC%>t t#j TO I 

38. A, B CTB # X (%<f ^^T?f5 

(a) A u B = X => A = B' (b) A u B = X o A' n B' = 0 
(c) (AxB)' = A'xB' (d) A u B = B => A = (Z). 

39. fa^sfD ? 

(a) A. B CWtWt # <?$ m (F(A) n 2 <B) = 0 ^ TO I 

(b) 0G {0, {0}, { 0 , {0}}}, 

(c) % A c U. U-4<T ^ B-4K TOJ, AnB = B^ *H?na 

% A = B 35TI 

(d) % A c U. U-'SfJ tft B-4?f W?70, AuB = B5^ 

% A = 0 35 l 

40. ti% (ttd a^ds wn «(A) ^ i 

(a) /7(A) = m / 2 (B) - r => «( A x B) = 2 mr 

(b) CTOI f¥*f£ 7% crfS A, B TO TO3 

n(A X B) = 29 3$ 

(c) //(A u B) = /7(A) + /7(B), (TFTfoT A, B ^ 7f%] (7$ 

(d) /7(2W) = 2. 

41. (3FR 1%l ? 

(a) (3IW4WI f%f!> *p*pJ-<7rB A, B, C-4I3TOJ, (A x B) x C = A x (B xC). 

(b) GWR7T1 ^ OTS A, B-4<i TOJ, A'\B'cB\A. 

(c) WM»IW( crfO A, B, C-^WCTj, A\(B\C) = (A\B)u(An C). 

(d) CWRH1 # (TfS A, B-43 WsQ, A \ B = A \ (A n B). 
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42. (TPfaTl CT6 A(/P ^ (TfD B-^<T ^£5 C^T, %53 C#T *|\s^ 2K?T|W% 

v*BR Wg 

(a) A n B' = 0 (b)A'nB^ (c) B'cA' (d) A u B = B. 

43. A, B, C (TTMTTt <?f5 

(a) # A n B = ^, C ^<Tt ^ 

(C x A) n (C x B) * (p 

(b) A n (B \ C) = (A \ B) u (A \ C) 

(c) A \ (B u C) = (A \ B) n (A \ C) 

(d) toi 

44. *Tla?3 c^Rlb ? 

(a) /?(A) + rt(B) > n ( A u B), CTCTOT1 ^ A ^3 B^ 'SrWJ I 

(b) AuB=AuC=>B=C, Wt<MW! (71$ A, B, C^I<T TOJ I 

(c) {(p) (? fBf& CTWIWT *p*f|j otS A-v9^ 1 

(d) A = {a, g, m, n, (}, B = {/, 0, u, m , », f}, X = {x : x%£<I#t 
^<} m A A B = X. 

45. A = { I, 2, 3}, B = { 1, 2, 3, 4} ^ p = {(1, 2), (1, 3), (2, 3), (2, 4)} m 

p 

(a) A B-C^ WP*R> (b) ^S3Fsr«t%r 1^5 ^ 

(c) WI (d) 4#fsT (3Pfi7Tt1$5, TO l 

46. A = { 1, 2, 3. 4}, p = {(1, I), (2, 2), (3, 3). (4, 4), (2, 3), (3, 2), (4, 3)} 
A-vfl3 'G‘ ? T4 p 

(a) W 

(b) WI, £f%*TC to 

(c) wi stfwi <n to 

(d) to i 

47. A = { p , q, r), ^f, A (7R$S ^*f?T ^s#l ^ W< <F?Jt 

^N^irf 

(a) 2 x 3 (b) 2 3 (c) 2 6 (d) 2 9 . 

48. N (TTU^ p l apb <=> 2a -f b = 41; ^t3j!7f D(p) 

p-^<I C^S) 

(a) {x e N : 1 < x < 40} (b) {x e N : 1 < x < 41 } 

- (c) {j e N : 1 < i < 20) (d) {x e N : 1 < jc < 21 }. 
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49. N C3#3 'Q*fc p 8 apb <=> 2 a + b - 7; 

(a) p W# N-4<J '6*13 43# 5n?psR> (b) p wf W 
(c) p Slj'O 3 '!^ (cl) p ¥33 31 2#>33 33 I 

50. N CT#3 'Q^Bf p 3¥F33 ?K®t 2 apb <=> <s + 6 = 20; 

(a) p W*# N^T3 43# (b) p Wl 43° SltWI 

(c) p TO 33 1%^ 0^33 (d) p W3# 3vWf%! I 

51. Z C3#3 'G‘33 p 3¥733 t (a, b) e p <=> \ a \ < 3 43° b = \a - 4|. 
p-43 2J3H (range) 

(a) {a e N : 1 < a- < 7} (b) {a* g N : 2 < x < 7} 

(c) {a € N : 2 < a < 6) (d) a e N : 1 < a < 6}. 

52. N C3#3 'G^R p 3¥733 s p - (a + 3. 2a, - 1) : a g N, 1 < a 2 < 31 }, 
'sTSFT p _l 

(a) {(4, 1), (5, 3), (6, 5), (7, 7), (8, 9)} 

(b) {(4, 1), (5, 3), (6, 5), (7, 7), (8, 9), (9, 11)} 

(c) (1,4), (3, 5), (5, 6), (7, 7), (9, 8)} 

(d) {(1,4), (3, 5), (6, 5), (7, 7), (9, 8)}. 

53. 43# ^P]3J C# A-43 ^3^ p , 4<R p 2 *j# W %b3 1^^#f3 3£3J C3>13# 
3$3>? 

(a) p ] u p 2 31^33 => p j ^ p 2 vS'WCiR 2f%33 | 

(b) p, 43° p 2 $>»<:*& 3vim%J => p, U p 2 3qp5fl%ri 

(c) p, 43? p 2 ^°s3R«I%f => p, n p 2 *K3l i 3 e t%n 

(d) p | 43° p 7 ^»C3^ ¥33 =$• p , n p 2 ^3^ 33 l 

54. 43# ^5P|3J C# A-43 ^*f3 p 43# W 43° p = p _1 W^, p wl 

(a) TO (b) alTO (c) (d) 4#R (7FTC3f#t 33 I 

55. Z C3#3 ^*13 p 433 43# W3 C3 (a, b) e p <=> a - b 3?3T# (Z-4) 12 3T3t 
f^SfJ; ¥f^3 p W*# 

(a) TO 33 (b) 2rf^33 33 

(c) 33 (d) TO, stf¥33 43? 3?4 5 3 C T%1 I 

56. 3t3, :; 5I*13I (7# A-43 'Q*T3 p , 43? p 2 ^ ^W'go'IJ'st W ; ¥13,0=1 %b3 (7PR 
7#3^? 

(a) pj n p 2 43# 33^J¥t W I (b) P[ n p 2 43# 33^=1M W 33 1 
(c) p j \ p 2 43# 33'g=1j''S>l W I (d) p 2 \ p i 43# '5T5I^®W1 W I 
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65. A = { 1, 2, 3, 4, 5, 10} ^ p = {(x, y) e A x A : \x - y|TOTff (Z-4) 3 « 

AcBcN^\0 = { (jc, y) e B x B : x - y (Z-4) 3 
Wf fel^rJ } I vT%y\ 

(a) p 

(b) 6 >)vj'®o1J'©l 

(c) p TfSRpTysT >iV3 R^ 6 vst ^fTI 

(d) p TO R^ 0 I 

66. p = { (.v, _>■) e R x I : x 2 + y 2 = 1 } 

(a) <3*R 2J^WI (b) WI 

(c) sfsTO <3<1\ ?R3FSI c j% ; f (d) ^sjfTO C^TFTffCjl TO i 

67. «R A = !-j x N ^ A^)3 G*TO p (3 (a, b) p ( c , d) <=> ad - 

be ( (a, b ), (c, d) g A). v$te£^ p 

(a) WI ^ Sllwr ^^ C 1%T TO 

(b) sife^w -5^° ^vWi^ R>^> : wi to 

(c) WS ^<T\ 7 lv3 5 TO% ; I R*g 2|R>>W TO 

(d) >W<gW5\ W I 

68. *# R 2 -4<J G*f?f p-4<I >K®S1 s (x, y) p (z, t) .v = c. C*TO (x, y), (z, t) e l 2 

e 2 .-£<i <t^ to R^ *rrat (0, 0)-ro TO p to<7*i toR^ ct ^ 

TOW SSI ^ 

(a) it 2 (b) x-^? G V-TO^ GTO ^TM'SR R-'j Rc*l (TfS 

(c) x-W (d) y-^ I . 

69. TOW WJTS (7T5 RhAS GTO p-TO TO53I, X p y (x, y, e R) » 

(a) |x - y| < 2 S.CAI, p "WI 2 JRto ^t ^R3F^M^®T TO 

(b) x - y < 2 p W 1 ! G SJFoto R^5 TO 

(c) |a:] > y 5.CT, p "STO TO\ TOSTO 5 !^! R 5 ^ sRto TO 

(d) x > jy | $. 0 = 1 , p 7Jvfl ;? I c 1 ; % ; I R^ W 5 ! <Tl 2 tfssTO TO 1 

70. mf: N -» E-TO /(x) = x 2 + l(x € N); /TOTO^R 

(a) < ? iR<to 3 R>% -stro> to (b) TOR*!* R^ ^R<Df^ 

(c) CTOT^ ^ (d) v£f5^5 I 

71. / : (0, 1 ) -> (a, £)TO*^R<! ^Wf /(x) = a + (b - a)x (x e (0, 1 )) W\, TO 1 ^ 

(a) Rs^ (b) v£lt^ ^ra 

(c) CTOtfl^ ^ (d) I 
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72. / : X -> Y *9^ 153M Wf, 

(a) B c Y-M WCT // _1 (B) = B ^ 

(b) A c Y-<*EJ 'SfOTI / _l /(A) c A => / 4 £<T'<p 

(c) B c Y-M W(7fl // -1 (B) c B => / 

(d) ^<pnJ'6 $<P M ! 

73 . /, h : 1 -> E ( 71 * h{x) = 10 a + 10 <SFR /(a) - 2 a + I (a e E). 
g : E — > E, (TMfiTf /? = 50/, M 

(a) #(a) = * + 1 (b) g(x) = 10* + 1 

(c) g(x) = 5x + 5 (d) Jirfin M I 

74. / : A -» 1 (71* fix) = ~(.v + | .v |), * A = {- 5. - 4, - 3, - 2, 0. 1, 3), 

Wpsp^ 

(a) ^TI (b) *i1W^ t%l M 

75. / : X -> Y CWTt t53j«l %5?1 051* vfpl ? 

(a) W A,Bc X-43 *7 /(A u B) = f[A) u /(B). 

(b) W C, D c Y-M *7 /-’ (C u D) =/" ! (C) u/"'(D). 

(c) W A, B c X-M *7 /(A n B) = /(A) n /(B). 

(d) WC,Dc Y-4<I ^7 /-' (C n D) =/ _I (C) n/-‘(D). 

76. / : E -A R (71* /(a) = f a 2 , * > 0 

\ Zv + 3, * < 0 3$; 

2 PM 

(a) E (b) Q (c) (70 (d) 4#i<J (7*tfl% M I 

77. / : E -» (0, 00), (**/(*) = 2\ 

(a) 1^ <#^1$ M (b) M 

(c) ^ ^ffMTt^ (»l M (d) 

78. C*0 Tfoj ? 

(a) / : N -» N, (71* /(*) = .v + 2, fe 1 # i 

(b) / : Q -» Q, (71 * /(a) = 3a + 7, l 

(c) / : R -> E, (71* /(*) = a 3 - a, fe 1 # 1 

(d) /: E ~> E, (21* /(a) = a 2 - 3, ^f/- ] (V2) = (p. 
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79. fea C^H *l\CTtC*!5l (rule of correspondence) 

(a) / : E -» R fix) = log x 

(b) f: R + -» R + Cnnt^/(x) = 2x - 7 (R + C*f5 

(c) / : Q -> Q + cnnTW yu-) = sin(<A) - 2 

(d) /: R \ {0} -> R + <7TTO./(x) = 

80. / : R -> R ^src^PR^ 2PTB, (7TTO 

(a) /(x) = A ' 2 + 1 3*1 [1, eo) (b) fix) = sin x R 
(c) /(x) = a - 2 R (d) /(x) = e x [1, oo). 

81. *3/ : R -> R Gma fix) - j 1, WxeQ 

1 0, >5Rj5?I 


(a) fof (VI) = 0 ‘ <h) /«/ (1.2345 + V5) = 1 

( C ) fof 4<r smra (0, 1 } (d)/o/^w®. 

82. / : N -> N C*mfi/T/(/?) = A - (— 1)' ! (/z € N) fell® 


(a ) f~ l (n) = n ± 1,W/igI» 

(b) /-*(«) = / 2 2 - 1, W n € N 

(c) /-’(/?) = f /z - 1, ^ /i CSrt® ^’Ul ^ 

. /? + 1, ^ n fen® ^njt 

(d) (3FK?#^ *771 I 


83. A = { 1, 2, 3, 4, 5, 6}. ®fm 

(a) a <a<i come * n a a c® *rc*P»w ^ ®hi w?\ 

(b) ■nfen^ fen / : a -> a «imn ^ ^ ^ 

(c) fen / : A — > A SJTO3 *n ^ 

(d) Slfeu fen / : A — > A-«S?T Witt A I 

84. / : A -> B, # : B -> C ^ h : B C ^ fen (71 g<>/ = fto/ 

(a) g ~ h (b) g — h ^ 

(c) g = h / is ^ (d) ^nfef ian>fe Ife ^T?I I 

85. «rfa z z^s fef fen /, g ^ z*-^ srcwr /(x) = x 2 , g(x) = |x | ^ /z(x) 

= x + 1, C*f*TR*l x e Z, 

(a) / , g 'Q 'SI^o ^ fen fh ^ hf 

(b) fg'Q h~4<\ 'SRjF® fen fh ~ hf 


27 
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(c) fg^ /?-TO fw! TO ^ fli * hf 

(d) /, g '■Q h-*£& WQ ^ ^ fh * hf 

86. *# C^fWT ^3# TOF#1<T CTU W, R W-TO ^TO ^^5S#o 

R = { (x, y) g W x W : x 4<R y x Ff #3 W ^TITO^ ^FTO 

(common letter) ^srRg} l R W*# 

(a) TO, 3%TO v£]^ 

(b) to 2f1%ro ?i to 

(c) TO TO, <lt 3TC3R«1%N2 TO 

(d) TO, t%^ *R3R«f%t TO I [AIEEE, 2006] 

87. TO A = { 1, 2, 3, 4} p = {(1, I), (2, 2), (3, 3), (4, 4)} ^ A-TO *3TO 

^]<f>f!> 7^4; '©Rjf.el p 

(a) TOI 2f%TO ^f TO 

(b) 2?%TO JR3Re|%T TO 

(c) TO, SjfeTO ^ 7R3^W%T 

(d) '•3‘'jjTO C4>fCTfTb^ TO I 

88. A = { 1, 2, 3, 4}; p = {(1, 1), (2, 2)} ^ A -TO 'QTO 43^ W; v5W p 

(a) TO\ TO 

(b) TO '4fW'Q stf%TO TO\ ^v*FTO%1 

(c) <4^ >iV|\gcljvc! W*t 

(d) ^RifJ TO f 

89. A = {1, 2, 3, 4}; p = {(1, 1)} cAxA ; ^lp 

(a) A-TO 5 TO W*f 

(b) A-TO '<3 TO ^fD ’TO'S«'ljvsf 

(c) ATO 'QTO TO W 2f^TO ^1 TO 

(d) A-TO 'CTO ?R3R«I%I W4 <n 2n%TO'S TO TO I 

90. A = { 1, 2, 3, 4}; p = {(1, 2), (2, I), (3, 4), (4, 3), (2, 2)} ATO 'CTO ^ 
W*t I ^sf^i /? 

(a) A-TO 'QTO TO 7 *! 

(b) ^4^ StfWJ W«f ^ TO TO 

(c) 2f%TO 'Q ^3R«f%T W*f ^ TO TO 

(d) ^TOTO (?Pl(.*tl TO I 




f?*rsi □ <?jg, 211 





(a) 

(b) 

(c) 

(d) 


(a) 

(b) 

(C) 

(d) 


(a) 

(b) 

(c) 

(d) 

1. 

O 

o 


o 

31. 

m 

O 

o 

o 

61. 

O 

• 

o 

o 

2. 

O 

o 


o 

32. 

CD 

o 

m 

o 

62. 

O 

o 

o 

• 

3. 


o 

CD 

o 

33. 

CD 

m 

CD 

o 

63. 

o 

• 

o 

CD 

4. 

O 


CD 

o 

34. 

CD 

CD 

m 

o 

64. 

** 

o 

o 

CD 

5. 

O 

o 

O* 

o 

35. 

CD 

CD 

CD 

• 

65. 

o 

• 

o 

CD 

6. 

O 

m 

CD 

o 

36. 

CD 

m 

CCD 

CD 

66. 

o 

o 

o 

• 

7. 

o 

CD 

CD 


37. 

CD 

m 

CD 

CD 

67. 

o 

o 

o 

• 

8. 


CD 

O 

o 

38. 

CD 

m 

CD 

CD 

68. 

o 

o 

o 

• 

9. 

o 


o 

o 

39. 

CD 

CD 

CCD 

• 

69. 

o 

o 

o 

• 

10. 

o 


o 

o 

40. 

o 

m 

CD 

CD 

70. 

o 

• 

CD 

CD 

11. 

o 

CD 


o 

41. 

m 

CD 

CD 

CD 

71. 

o 

o 

o 


12. 

o 


o 

o 

42. 

CD 

m 

CD 

CD 

72. 

o 

• 

o 

CD 

13. 

o 


o 

o 

43. 

CD 

CD 

m 

CD 

73. 

o 

o 

• 

CD 

14. 

o 

CD 

CD 

m 

44. 

CD 

CD 

CD 

m 

74. 

o 

o 

o 


15. 

o 

CD 

o 

m 

45. 

CD 

CD 

CD 

m 

75. 

o 

o 

• 

CD 

16. 

o 

CD 

m 

CD 

46. 

CD 

CD 

m 

CCD 

76. 

• 

o 

o 

O 

17. 


CD 

o 

o 

47. 

CD 

CD 

CD 

• 

77. 

o 

o 

CD 

• 

18. 

o 

CD 


o 

48. 

CD 

CD 

m 

CD 

78. 

o 

• 

o 

CD 

19. 

o 

o 

** 

o 

49. 

CD 

CD 

CD 

• 

79. 

o 

o 

o 

• 

20. 


CD 

CD 

o 

50. 

CD 

CD ' 


CD 

80. 

• 

o 

o 

CD 

21. 


o 

CD 

o 

51. 

CD 

CD 

m 

CD 

81. 

o 

• 

o 

CD 

22. 


o 

CD 

o 

52. 

CD 

CD 

m 

CD 

82. 

o 

o 

• 

O 

23. 

o 

o 


o 

53. 

CD 

CD 

m 

CD 

83. 

CD 

• 

o 

o 

24. 

o 

o 


o 

54. 

CD 

m 

CD 

CD 

84. 

CD 

o 

• 

CD 

25. 

o 

o 


o 

55. 

CD 

CD 

CD 

m 

85. 

CD 

o 

o 

• 

26. 


o 

CD 

o 

56. 

m 

o 

CD 

CD 

86. 

CD 

o 

o 

• 

27. 

o 


CD 

o 

57. 

CD 

o 

CD 

m 

87. 

CD 

o 

• 

o 

28. 

o 

o 

m 

o 

58. 

CD 

o 

m 

CD 

88. 

CD 

• 

o 

o 

29. 

o 

o 

CD 

m 

59. 

CD 

o 

m 

CD 

89. 

CD 

o 

o 

• 

30. 

o 

• 

CD 

CD 

60. 

CD 

o 

• 

CD 

90. 

CD 

• 

o 

o 


212 gffivs (MCQ) 




1. (c) 1 , - 1 e A, 1 € B. «*PR, -r+-j r + l= 0=*x = <y^a; 2 . C = <p. 

2. (c) (4, 10) = 20; ^s<H 4N n ION = 20N. 

3. (a) (A u B)' u (A' n B) = (A' n B') u (A' n B) (De Morgans sp c^) 
= A' n (B' u B) = A'. 

4. (b) c^? Iks c 1 ^ *if$, 

(A \ B) u (B \ A) 

= (A u B) \ (A' n B) 

5. (c) (A \ B) u (B \ A) = 0 => A \ B = 0 ^ B \ A = <p 

=>AcB^BcA=>A = B. 



6. (b) >■ = i 

X 


% xy = i y = - x ^ c^tf ^ ^ 



7. (d) A' u ((A u B) n B') = A' <j ((A n B') u (B n B')) 

= A' u (A n B') = (A' u A) n (A' u B') 
= A'uB' = (AnB)' = f = N 

[ C A n B= 0] 


8. (a) A n B <f^ C^Rim 

y- e* = JjfR 

f M 3 C*t^H TTfCB^ ct 

<sft c*p#3 ^ ^r, 

WR A n B = 0. 



fe 3 




□ (?ft, wq 'G 2 1 3 


9. (b) A n B = {(0, 1)} 



10. (b) c , y^ (T^H ■^rtn^ CT a n B (singleton) C 5 ^ | 



11. (c) 8!f3*K& 4«m A n B = { (*, y) : y = sin * = ~ } 

L* 

= : x = «* + (- 0" f, n e N} 

*n ctsi 

12. (b) A = { 1 }. 

14. (d) A A B = {!, 4, 5, 7},C A D = {3, 6, 9, 2, 4, 10}. 

.*. (A A B) A (C A D) = { 1, 2, 3, 5, 6, 7, 9, 10}. 

15. (d) B A C = (B - C) u (C - B) = {2} ^ « Q^m ^ 

C - B = <p « B - C = {2} 

=>CcB^\ OSS 1. 3, 4, 5 «7TI 

=> C = { 1, 3, 4,5}. 

16. (c) n ( A x A) = 16. /?(fP( A x A)) = 2 16 ; TOJ A x A I^TOsft 

<5HF5S Pff.^AxA $*TC7r5 l 

17. (a) A (?M> i 

A x A C^fSl^Q vSSn WCS,^ n(<P( A x A)) = 2 1 - 2. 
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18. (c) CW7H C 44 W41 det C = 1 "m K^ffe^<W?t] l 3£54K 

x e B => x e A. ^44 BcA. 

444 f%% 4jfe X <R4^4 TC?t 4 W4I det X ^ 1 , ^44 A ^ B. 

19. (c) 44TC4 C = 0, ^ C^3<T 2ff<5 ^4<7n/ W 41 1 

20. (a) 44TC4 A = { ( 1 + 4)" - 4/2 - 1 : n e N } 

= {"C 2 4 2 + "C 3 4 3 + ... + "C,, 4" : n e N} 

= { !6("C 2 + "C 3 4 + ... + "C n 4 n ~ 2 ) : n e N} 

A ^ 16-44 34W #^4 C4S O^tJ 43) (/? = 1-44 W£4I) 44^ B 

16^14 44^ 4414J45 #1^45 (*J«1J 43); A c B. 

21. (a) 20 ^ 44 ^srjsm i 

22. (a) 4*14 / 2 (A u B) = n(A) + /KB) - /?(A n B) 

=> 20 = 10 + 15 - n (A n B) => /?(A n B) = 5. 

23. (c) <7K3^ n ( A u B) = /z(A) + n(B) - //(A n B), ^44 2*1 ^R4TC4 «(A n B) 
=0^AnB=f 

24. (c) C473}3 A c A u B, ^ /?(A) < n(A u B) =* «(A u B) > «(A) - /z(B). 

(JFG41 /i(A U B) = /?(A) - ;?(B) — 41 4^4 t.<l>4eivi131 4fif n( B) = 0 

33; 3J54K B = <p. 

25. (c) 44tW A = {2, 3}, B = {1, 2, 3}. 

26. (a) 441(71 a N n /? N = /N 

=> r = ^414 (a, /?) => y = ap. 

27. (b) 44K4 /z(M) = 55, ;i(P) = 67. 

=> /?(M u P) = n{ M) + /z(P) - n(M n P) 

=> 100 = 55 + 67 - /?(M n P) 

=> ;z(M nP) = 22. 

?£5<f\K *!£ 41*1 444 TO4 4°x4T1 = n(M) \ n ( M n P) = 33. 

28. (c) 441 4145 ^sptpj C45 A -44 ^44 p 4<P^ ^RJ W; 'eliyft a g A^)4 ^4] 
(a, a) g p ^54T\, p W! 44 1 ^SRT ip *f\o ^4J4^»T74 (vacuously) I 

29. (d) C4C3§> n e % n 2 - n 2 4°4Itfl; 5 4141 felWf, \5l| p W | 

444 a p b => a 2 - b 2 = 5k, k e Z => b 2 - a 2 ~ 5(- k), - k e Z 
=> b p a. 5*jys4R p 2l%44 I 

444, a p b , bp c => a 2 - b 2 = 5k b 2 — c 2 ~ 5 & 2 , C44R4 /C|, A: 2 € Z 
=> a 2 - c 2 = 5(A;j + /c 2 ), + ( - 2 e Z 

=$ a p c => p I 
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30. (b)#B^C^,^xeB^U«C. 433 
xeA^.t£AnB^^AnC,-^I *f3*33fe# I 
xgA^xeAuB, x g A u C, ^ ' a R’®4 I 

?Js3tt BcC, 43^\»K3 CcB. ?£s3f\ B = C. 

31. (a) A = A n (C u CO = (A n C) u (A n CO = (B n C) u (B n CO = 
B n (C u CO = B. 

32. (c) (A' n B' n C] u [(B u A) n C] = [(A u B)' u (A u B)] n C = 
UnC(U^ Tfffw (RB) = C. 

33. (b) [(/)} (TTC&o 43^ 3t 0fe?43\ (p-Z${<p, {0}, {0, {^}}} 

CTft>3 'faMjvsfll ^3t3t3 3W (b) ?T3J I 

34. (c) x 6 A, x ? B ^ x 6 A u B x « A n B, 1 W ^I^Ac B. 
'iNjtfit*! BcA, ^o3!° (c) W I 

35. (d)*rai^A = {2} 43^ B = {2, {2}), AeB^Ac B. 

36. (b) C e n A) n 1 P(B) <^CcA 43 °sCcB<=>CcAnB<=>Ce 
2>(A n B). ^J©3t\ (b) ?rf^3>i 

37. (b)BuC=(l,2, 4, 5, 7} ^^An (BuC)={l, 2, 5} = A. ^ 
(b) *F5JI 

38. (b) De Morgan-43 (AuB) = X«(J = X' = (AuB)' = A'n B\ 

39. (d) B c U-43 TO] AuB = B,=>Au^ = ^A = (J. (d) 

I 

40. (b) C3<3^ «(A) > 1, n(B) > 1 43°n C3^ //(A x B) = //(A). / 2 (B). ^ n(A x 

B) = 29 C» 33 //(A) = 1, //(B) = 29 31 / 2 (B) = 1 43< n( A) = 29 (v 29 
43ft; Wfl) 31 W I 3J53K (b) I 

41. (a) A = { 1 ), B = {2} 43°s C = {3} fef, (1, 2) = a{*Gf) e A x B 43°s («, 3) 

e (A x B) x C. 2 m ^sl ^ (o, 3) 6 A x (B x C) a - { 1, 2) e 
A 43° 3 6 B x C ^1, ^fl ! ^©3R (a) 33 1 

42. (b) 3f3 A = {]. 2}, B = {1, 2, 3,4} 43^ U = {1. 2, 3, 4, 5, 6} ^ Rtl33 (R5, 
3t3 W A' <3 B' (7^31 3JTOI 433 AgB,1^A'nB = {3,4}n|l,2, 
3, 4} = {3, 4} * <f>. 3J53K AcB 3313 W (b) x fo^ 2ft3T5i% 'Q 33 I 

43. (c) x e A \ (B u C) o x e A 43 ° x£BuC«xeA,xgB 43° x£C 
<=> x e A \ B 43° x £ A \ C « x e (A \ B) n (A \ C). 

■3£s3R A\(BuC) = (A\B)n(A \ C). ^43 (c) I 

[(a) 3% ^ 3fp C^rc?TT otB C-43 'SriTP (jc, y) e (C x A) n (C x B) 33, ^3 

x e C, y e A 43* y e B ^3 43* (7K7TO AnB^^I 
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(b)^Jm^A= {1,2, 3, 4, 5}, B = {1,2, 3, 4}, C = {3, 4, 5}. 

A n (B \ C) = A n {1, 2} = {1,2}, (A \ B) u (A \ C) = {5} u { 1 
.2} = {1,2,5}. 

f (a) ^ (b) l 

44. (d) (a)-4R era, A = { 1, 2}, B = {3, 4}; n( A) + «(B) = 2 + 2 = 
4 = /z(A u B). 

(bM* CTO, A = {1, 2, 3, 4}, B = {1, 2}, C = {3, 4}; ^(Au B = 
AuC = A, 

(cHt<r ots, ^ ^ {(p) <± { i, 2}. 

(a), (b), (c) ^51 ^ l 

(d)^ WsV, AAB = (A\B)u(B\A) = |a,6}u {/, 0, u} = {a, e, /, o 
«} = X. (d) ^©1 1 

45. (d) 3 € A fc* 3 g D(p), p (1, 2), (2, 4) € p (I, 4) 

g p. ^ *BI, ( 1 , 1 ) g p, ^5*m 4)15 I (d) | 

46. (c) (4, 3) g p ^ (3, 4) g p => p l s5Rk£)<j (*) ^ (b) :#<j> ^ i 

(4, 3), (3, 2) g p %5 (4, 2) g p, p ^ 1 p w I 

(c) ?lf^> i 

47. (d) A (Ttffcl ^ ^ WI5 *K*i]T ^2 9 ,^1 Ax CTtS 

r 

48. (c) D(p) = {a g N : b e N ^ b = 41 - 2a} 

= {I, 2, ... , 20}. 

49. (d) D(p) = {fleN:feeN^t = 7- 2a) 

= { 1 , 2, 3 } * N => p ^Bl i 

(i, 5) <s p (5, i) ^ p « (i, ijgp. p wi, 

c<Pt?7#t *bj t 

50. (c) Dip) = { 1 , 2, 3, ..., 19} * N, ^31° p W# N-43 ^BJ I 

(1, 1) g p, *tfkp W iBM (7T^ (*, y) 6 p => x + >> = 20 => y + x = 20 
=> (y, *) e p, p W<J?y | 

(2, 18), (18, 2) e p (2, 2) g p, p W# ^BJ I 

51. (c) p = {(- 2, 6) (- 1, 5) (0, 4) (1, 3) (2, 2)}. p-dW 2BTH = {6, 5, 4, 
3, 2} = {2, 3, 4, 5, 6}. 

52. (c) p = {(* + 3, 2x - 1) : * € N ^ 1 < .r < V3T } 

= {(4, 1), (5, 3), (6, 5), (7, 7), (8, 9)}. 

P" 1 = {(1, 4), (3, 5), (5, 6), (7, 7), (9, 8)}. 
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53. (c) A =' { 1, 2, 3, 4}, p, - {(!, 2), (!, 1)} p 2 = {(2, 1), (2, 2)}; p t 

p 0 alwi p ] v p 2 

^ Pj = {(1, 2) (3, 4)} p 2 = {(4, 3)}, p ] u p 2 = {(1. 2), (3, 4), 
(4, 3)} TO, (3, 4), (4, 3)ep,u p 2 , (3, 3) g p, u p 2 

P, P 2 SfvSPSf*!^ !]. 

^ WP pj p 2 I (a, /?), (/>, c)ep, n p 2 => (a, 6). (k c) 

e p, (a, b), (b, c) e p 2 => (a. c) g p, («, c) g p 2 
=> (a, c) e p, n p 2 . ^j5SR (c) 7fo)l 

(a, a) e Pj (a, a) e p 2 , a e A^3 (p, p 2 ^ 1 

3J5SR (a, a) g p, n p 2 , *PF$ aeA. 

p | n Po (d) ^ I 

54. (b) (jc, v) g p => (v, jc) g p" 1 => (\\ [’•* P = P" 1 ] 

p t 

s# A = { !, 2, 3} 4?" p = {(2, 3), (3. 2)), v5I5?3 p = /H, p W* W 
7R3j^«m »r?r i 

55. (d) (?R3S> 2TC^ a g Z-43 TO], a - a = 0 12 ¥1<fl fa&m, ^®^1‘ p W 1 

vg«R, (a, fc), (b, c) e p => a - b = \2k ] b - c = 12£ 2 , C^^TR^T A: 2 € Z 
=> a - c = (a - b) + (b - c) = 12CA-, + k 2 ) => a p c, ^fk p I 

a p b => a - b = \2k^ C^tTC?* /cj c Z 
=> b- a = 12 (- Aj), - *, € Z => b p a. 3J53R p 3twil 

56. (a) a g A. (a, a) G p, ^ (a, a) e p 2 (a, a) G p, n p 2 , 

*rra wi p, n p 2 to 

a, /> e A, (a, b) g p, n p 2 => (a, b) e p ] (a, b) e p 2 
=> (/?, a) g p| (/;, a) g p 2 
=> (/>, a) g p, n p 2 . ^1°N Pj n p 2 I 

a, b, c e A (a, /?), (b, c) e Pj n p 2 => (^, /?), c) g p, ^ (a, b), 
(b, c) E- p 2 

=> (a, c) g p, ^ (a, c ) g p 2 (C^ p, ^ p 2 W«f) 

(a, c) g p, n p 2 . p, n p 2 7[\3F5j c t%1 1 

57. (d) (x, _y) p (x, y) « jc + y = y + j: *rt <(^f (?P*lt I 

^5^1“ p I 

(;c, y) p (p, => ^ + q - y + p => p + >’ = q + x ^ ip* <?) P( x ’ >')• 

^c^lv p gferai 


28 
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( A 'h yi) p( x 2 ’ ^ (* 2 » -V 2 ) PU 3 . y^) 

=* A 'l + V 2 = v, + X 2 4^? ,v 2 + y 3 = y 2 + X ? 

A 1 + y 2 + -V 2 + Vj = y ] 4- A ' 2 + > 2 + X 3 

=> X, + V 3 = V] + X 3 => (X,, V,) p(x 3 , >’ 3 ). p 

58. (c)~^p, = {(1, I), (2, 2), (3, 3), (1,2) (2, 1) (2, 3), (3, 2), (1, 3), (3, 1)}. 

59. (c) (x, y) 6 (p, n p 2 )~i o C y, jc) e p, n p 2 

<=> (>’, X) G p, v£l<R (y, jc) G p 2 

(x, y) g p," 1 ^ (x, y) e p" 1 <=> (x, y) e p,“ ! n p~\ 

60. (c) a p b (a, b e R) => ab > 0 => ba > 0 =» b p a. ^5^ p 1 

a, b, c g R, a p b ^ b p c^> ab> 0 bo 0 => ab 2 c > 0 => ac > 0 
(v b 1 > 0 )=> a p c. p | 

0 fj> 0 => p W1 7RI ] 

61. (b) (a>49 Wwj, (2 - 2) = 0 => 2 p 2 => p W TO I 

(b)^ erwj, a - a = 0, g Z => (a, a) e p, e Z. p! 0 v pWIl 

a > b G Z ^ a p b => (a - /;) => (b - a) OSrtvS => £ p 

. >j>s<lls p 1 

a* b, c e Z, a p b b p c => a ~ b = 2m <3Rl b - c = 2/?, 
CT'W m, /z ^ W?K5 Wit => a - c = 2(m + /?)=> a p c. p 7R3R«|%T; 
p ^3^ t^TToI I 

62. (d) x g N => x.x = x 2 , GPfflfl xeN => (x, x) e p . p W I 

x, y g N (x, .y) g p => xy = /z 2 n g N-^<J W] => yx = n 2 => (y, 

x) g p. p Slf^TOI 

x, y, Z G N, x p y ^ y p z => xy = m 2 ^ yz = « 2 , (2J« m, /ieN 
=> A >’ 2 z = " ?2/j2 => xz = ^-y-j , y G N (C^f X z G N) => X p Z. 

■63. (b) P 3 W1 1 ^^<1 2f%R VQ x r^^8 

64. (a) a e E ^f, 1 + aa > 0 => (a, a) e p, a e 1. p W# W I 

a, b G IK, (a, b) e p => 1 + ab > 0 => 1 + ba > 0 (b, a) e p. p 

l 

1 , - 1 - 2 6 R CT^tCT 1 + 1 (-Ij > 0 , 1 + (-Ij(_ 2) > 0 rfRR 
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, + K- 2) * 0, (l, 4 ) 6 P. (4,-2) € p M <1. - 2) « P- ** P 

65 (b) CT C^fl x e TO!, (* - *) 3 « ^ ^ ^ ' 

™ x, , e too, to* * - y *« 3 «. 9mm «* y - * 
^tlllto 3 TOI flow TOII ^ 0 down *. y. * e B ** <*. y>. <* *) « 

^ _ v = 3 m ^ y - z = 3n m CTOO m, n e Z-S*t WI; ^ a z 

3 (m + „) ^ ^ (X, z) eS.W'9 ^vFSM%I <WR ^ 1 

p 5 ff(® A^l!l 'S’O^ WjOfSI " 5 H (b) 1 

66. (d) (1, 1) « P => P w iTai _ 

(I, 0) g p « (0, 1) g p, ftiS (I. 1) « P => P ^ 

p nsfisi?. 5JK; 7D®dR (d) 1 

67. (d) (a, b) s A => ab = fca =» (a, W p («. i>) =* P ^ 1 

(a, fc), (c, d) e A dPR (a, b) p (c, <0 => ad = be =» cfc = da => (<■', <0 P 
(a, 6). JjJ5*K p Sfs^ 1 (a. i). (c. <*), (e. /> e A ^5. (a, b) p 

(c, <0 «* (c, tf) P («. /) =» «J = * ** ^ = * => = h l =* af = ^ 

=» (a, b) p (e, f). TJTOt P ***** « PWS ^ ^ 1 

68. (d) (x, y) g K 2 ^ TOO, (x, y) p (0, 0) <=> x = 0. 5 F*K (a, y) P <°. °> ^ 

4<r s ^ (jc, v) t 

69. (d) (a)-^ra *CRJ, xpy=>U-3 , l <2=> l>'“' ,: ' <2 ^ > - v ^' J: *’ - v G 

E) p ^ ( a ) ^ 1 

(bH* TOO. «TO. (-3. 1) 6 p ft* 0. - 3) * P =>/>*»>" ^ «« ^ (b) 
5ifS<p I 

(- 3) 0 4; ^1v p 


(c)^ TOT 0W1 (- 3) p (- 5) ^1^ (- 5) p 4, 

7R3Re|%T ^ ^ (C) ^ I 

(d HRI TOO, - 2H-2|=* (-2.-2) «p.TS«pVPr 3 > I - 2 

|ft«-2*|3|=*(3,-2)6pft*(-2. 

X, y, z e 1 TO® (x, y) e p *a^f ” (y, z) e P- x > I y I ^ y > | z I, ^ ® 
x > | y | > y > I z 1, ’51^5. (x, :) G P ■ : ^ 5a l“ P 5 I°TOI c t%1 1 

70. (b) X, y e N *PRflx) =/(y) =>x 2 + l=y 2 +l=»x = y (v x, y e N). 
f v£J^P ' 

4^ 3 e r, ^ C^n A- € n mnfix) = 3 ^ m 

^ x 2 + 1 = 3 ^5 CT'W A- ^ = 2_:?n 1 ^ is 

/ (^t ^^#1^3=0 ^ i 
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71. (d) X, y e (0, 1) =f(y)=>a + (b-a) x = a + (b-a)y^ x -y 

I 1ft .V 6 (a. b), WI#*, e ( 0 , 1 ) = y 

w PftsRffI W-mu a + (b - a)x = y, suffe x - Zzi ^ , 

b~ a 

^ a < y < b, itm ’Tit Xz± > 0 ^ ZzS < tz°. = , y /jza £ 

a b a b — a b — a 


(O’ 1} y ^ ^ - v e {a ' b) ■ ^ i 

(d) ^<Ji | ^ 

72. (b) a^SW A c x^ia ®fWj,/-l J[A) c A, rn m, Xl , x 2 e X, PKItPT x, * 

X 2 . 1 

c {x,} WWx 2 ef-‘Mx- t !) (■■■x 2 *x.)J$ 

W'W'J «/((•*,)), *Ax 2 ) 5pm ^ /^, 

73. (c)^, e «^ W ,«) = WM = s(fw 51, g(2x + 1) = 10x + 10 


=* J = ' j + '0 % Six) = 5x + 5. 

74. (d) «im iSLfiO) =O^3)^0*-3 (4* 0.-3, A). 

^T3T I J 


^ € R, fc$j(x) = ~(JT + u I) ^ ^ A - 6 A . 

(TFfM x e A WWJ j\x) = -Jl 331 

^ | 

75. (c) ( C ) ^ TO I ~<m% « £TO fe 6 ! / : R -> {OH<f 

C^8R^x€R^TOT^ ) = 0 , ^*#A = {1,2},B= {4,5},^r 
f{A n B) - j[(p) = (j) ^q^A) n/(B) = { 0 }, 

76. (a) /(O) = 0 => 0 TOJttlj /-^ 2PTR^f I C^TOTl 

b> ^ e R msfiJb) = b (v 4b > 0), sSPR 

b < 0-43 TOI, * = — 1 < 0 43^ / p~3 j _ 2 /; -3 + ^ = b 

^ ^ ^ ^ aws *r*i jp* awm R 

77. (d) „ E | 4* m =f [ y )=>2 X = V => X = y. ^ f ^ , 

WCTWI >> e (0, ~)-4<T -etwj, I°l| £ r 5nj®/j5i|j = 2 l°sJ = v , ^ ^ j 
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78. (b) (a)^)4 W5 TO41 (#CT 1 eNl^ 444 C€ffl x e N (J&, TO A*) = x 

+ 2 = 1 34; ^®4T\ / *tf44J1$ 44 ! 

(b)-44 WWJ, ^$11441 (7f*lf^ C4 x, y e Q ^4\ x * y =3> 3x + 7 * 3y + 7 => /(x) 

* Ay), ^Jfc/'ifaFP I TOI4 (THTTOt y e Q-44 TOJ e Q TO f( 

j \ j J 

= y^\ 3JJ5SK f 4t44It<9 I 

79. (d) (a)-44 TOT /(- 1) 44; (b)-^<T TOJ /(l) £ R + ; (c)-44 TOT 

[sin (**)] < 1 ^1^ Ax) < 0, x € Q 44° s ^A*) « Q + * e Q. 444 
(d)-44 TO} TO4I (Jftft (75, x e R \ {0} 3E?Ht. Ixl 44# WP 4K24 4^44 44^ 

— e R + 444^. xel \ {0}. 3J5<JR/(7 it (d) 0® <TC3TCS) 44# to 4*tt I 

I A I 

80. (a) (a)-44 TOU, x e R => x 2 > 0 => J[x) = x 2 + 1 > 1 . ^11414, 4441. x > 1 , x 
- 1 > 0 44^ ^ Vx-l e R TO/(Vx - 1 ) = x - 1 + 1 = x. ^54K 4?TO f- 
44 341? I [1, oo). ^F®44 (a) ^511 

81. (b) 3R# x e 1^4 toj Ax) = o <n i, ^^A-0 e Q- ^t’ /°/ W = i. 

(TITO x e R. 

82. (c) #/ieN, 444 

n CTO *K4J1 => (n - 1) tetvS P?A» - 1) = n - 1 + 1 [v (-1)" = - 1 TO 
n fP'TO] = n: 

n RcsfIvs => (n + 1) fe® ?1\4J1 44^ A« + 1) = « + I - 1 = n. 

^44 ,/-'(/! ) = in- 1, TO n cro 

\ n + 1 , TO n f4CTO 4^411 

^541\ (C) I 

83. (b) 4TO (a) ^4*1Jt 4#^ 44 I 4*144 / = {(1, 2), (1, 3)}, 4#<3 A-v£Rl ^344 44# 

W4 4# a a o® to w* 4i 4 * 144 /-44 4TO l 4°4ii4 

(image) 'ai*wj 41; ^IT4<3 4>4 A2) 4t A3) 'oiicwl 4\^t^l 44 I (b) 4^J, 

4*144 44*41 41414TOC4 2fsn«f 4*41 414 (71, (,<plc*il ^i^ 5 ! (7T5 C'W (Til, (TTC^ 

C^HTTf 7|f^ ^ ^ 4$^ ^if5<p | ^ 

f%C*FT CWUS, f : A -> A C® ' 5> tf^n^ vSI^I (TRT^SU : «J^s ^ 

%‘ 9 ff : fR a y b 6 A 5 Jt < ^74 TTfC® a * b ^QTIt ^lOQ'Q f[a) = f{b ) $,C^ I A-414 
Rf«Jj RR5S( 2lR)R^ $.0® I '*fc5f-<33 2PTB 

R(,>1(.4 5l^ ^' 5, ff f fR 5HTO ^il4C4 (? iC^CSI / %5 c l1^ '5TR 

(41 «4 41 — 4t I 

84. (c)kB ^4\/ =>ffiaG A 4TO (71 A<0 = ^ ^4 =» g(b) = g(J{a)) 
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= h = h(b). ^J®4 \\ g = h. 44TC4 (b) (44° v5T^ (a) 'Q (d)) TO 4ft4 

^TT I 4444, 44 A = {a, b, c), B = C = {a, b, c, d},f: A -> B 44^ g, h : B -> 
C 4IE5 /(«) = b, f(b) = c, f[c) = a\ g(a) = h{a ) = a , g(b) = h(b) = 6, #(c) = 
/(c) = c ^4° g(d) = d, h(d) = b. 'ste.CcI g 0 / = ho j\ f ^]t44> R 5 ^ g * h. 

85. (d) (Tt^T ^/2) = /(-2) = 4, 44 I *>^4 g(2) = g(-2) = 2, Tit 

<1=1 (71 g ^t<P4> 471 1 

h ~*£ 14 WM h{x |) = /?(* 2 ) (a'j, X 2 g Z) => 2*, + 1 = 2*2 + 1 => *| = * 2 - 
h 4l4'G / 41 g 'st 44 1 

^44, (TJC^lMl * e Z-^4 'STWJ, (fh)(x) = /(//(*)) = /(* + !) = (*+ I) 2 , 

>•34“ (lif)(x) = h(J[x)) = /i(jc 2 ) = * 2 + i. TO94 (//?)( 1) = (1 + l) 2 = 4, 
(7J4TC4 (/ 1 /) (1) = l 2 + 1 = 2. ^J54R fh * hf. 

86. (d) C4C44W1 *1^ *-<S4 'Sr£4I * R* ^C4, 4444 *->54 Stf'sib '£I‘if>4§, ^s^fR 3 !^ 

=> R W*€ WII 


4f4, * Rv; ^4 * 44'< v TO #4 W 44# 414144 W4 4C4^ 
=> y 44° * TO ^4 44# 414144 '5P^4 '5Tf^ 


=> y R.v => R TO4# 3l%4 4 

4414, able, ass 44° son TO4pl C4S7T1 414 1 34S 4°^1 W44R4, (able) R (ass), 
44° (ass) R (son) =T4* 44 (71 (able) R (son) ^fh, R TO4# 4°3F44%1 


44 I 

87. (c) 


0 


(? 

C? 


88. (b) 





p5flS!4t ^4 ^4ffi44 CTO C4 *m&1\ 
4R08TR C414H 41^.1] 


4 4K4^ ^“4C44 fM4p!4 ^M4 




\s w/ 

(Limit and Continuity of a Function ) 


\f^% 

8 « to *rfk> c*n ^ cron w/ (/* 
fl ^ w *ttC 3 T) ^ M 3 

lim f(x) = / 

x->a 

[*R55t, x^M a4<T to 5 (f^\ f(x)<3 'WSS l ] 

( 7 i, Tm x wr<rtm *m a ^ a),./(*Ha *H ^ ^ # 

to ^Qirt i 

j~ -5^J g A. lim c — c B. lim x - a C. lim x n = c n (W n *&&& ^n’&'O \ 

' x->a x->a x->c I 


S 

(i) lim fix) = / 3FI, ^^3 lim fix) = l = lim /(x) ^1 1 

^ .V-><7 ^ X~>fl + 


(ii) C4fi7fl ^*P5FC4<J tors <W3ft ^1 ^ ^5 “TO, CW, lim -y-43 
v ' .v -»0 r 


(5ft l 

(iii) a <Tt^ 3R-S1JT a-C4 to CW1 7p "5T33t^./U) 'G g(x) # 

w ww ■jkwis ct, a <n^t x-^ sf&$ aRW*& TOftyw = g(x) ^ i *m, ^ 

* _> a g(x)^ ton off^, '©key} 

44° lim^x) = lim g(x) ^£4 1 

x->a x ->a 

(iv) x frsTOtto pix) 4$*R4tf*t WF)^ 44<( a WWlwl 4ft?4 *R*U1 
W^> Hm pix) = pia) ^£4 1 

.*->£7 

[jjgtt 

<^lf TTRS, fl'Gc ^*01 34^ /? 44>fj 441414 ^I^Ul; 4(4 4^4 (4 /(x) ^ 
g(x) '•344 ^ ^TC‘ ? l*' i H s (71 

lim fix) 4<R lim g(x) 

.t-»£j x->a 


435 
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s 

(i) iim [cf(x)) = c lim/fr). 

x^ta x->a 

(ii) Iim | 'f(x) ± g(x)] = lim/(x) ± Iim g(x). 

X ~>Q x->a x->a 


(iii) Iim [fix) £(x)J = 

Iim fix) 

lim gix) 

x~*a 

_x~>a 

.X ->a 


(iv) 


fix) 


Iim , 

x^ag(x) 


Iim f(x) 

x—ta 

lim g(x) 


x->fl 


, ■# lim g{ x) *0^1 

-v — >a 


(v) 


Iim (/(*)]" = 


lim fix) 
x-»a 


(vi) Iim | f(x) i = I lim /( at) |. 

x—Ui x->a 

[^3 lim | fx) | - 4 * vm. CT Wmfx)^ ^5 ^ |1 

■ v ~ > “ X-HI 

(vii) lim log(y(x)) = log) lim /(*) j. ^ lim/fr) >0^1 

*-> a U-»fl ) x->a 


/ ■■•s ,• Rx\ lim /W 
(viii) hm e J(x) = e*-*" 

x ->a 

(ix) a > 0 <£RK n Of<m Tf a < 0 ^ /z (. *I C<Mfrtt 


lim 'Vx - ^ | 

.v->« 

lim $f{x) - djin. 1 /U) [zt osflvs lim f(x) > 0 felj l 

*->a v - x _ >a 

(x) fix) g(x) ^ <£(5R ^ CT, 

lim^U) = /« lim/U) = /(/), 

A_>a x->/ 


lim figix)) =f \ Iim g{x) = f[) 

x —>a \ x—>a 


(xi) Iim [/(x)pW = 
x—>a 


' . l!'™ 

Iim fix) t_> " , Wf W 'TO fix) > 0 ^Tl 

.x— >a J 





(xii) a-4* x-3<J ?m'mf(x)< g(x) W! (a = x f^o ^ 1 m ^ 

^q ^ ^ x -» a cs fix) ^ g(x) ^w?rl ^ra ^5 1 *n^i» 

lim /(x) < lim g(x) ^l 
x-*a x ->a 

(xiii) ptt Hv frg g (Sandwich) S x-^<I ^ .fix) < $(x) < 

/ 2 (x) OT (x = « / g 'S /MS SJWJ ^ fa«f ^ 3W ®*IW) ^ ^ 

Mm fix) = lim h(x) = / 3? I, lim g(x) = l 3(7* ) 

x— >n x->a *->a 


<K31<frf5 %Tt (Some standard limits) % 

A. a * O ^ /i *U e tW rtf^Tv^ ^FT, lim x" = a" 3FU 

x->a 

(71, n (TlOTTTi 3^1 lim x" = a" 330 

x-»a 


B. « CTWTTt *pr *R«U1 35*1, lim *" _ a = m*" -1 353; 

x ->a * a 

C. n (7M7H Wr *TC*Dt 3^, lim ^ l + x } — = «^; 

x^O * 

D J im sinx - 1 ( 7 i«r xM<i c^rfw 3m; 

■ x— »o * 

E. lim^i = 1; 

x->0 * 

F. lim — log (1 + x) = 1; 

x— >0 * 

G. lim {1 + x)* = e , CWICT <? 3*1 3F®tf33> el^lf^TSWR1 

x-*0 

H. lim ° X -~ l = log e a, (a > 0). 
x->0 x 

nstt <tg <F'«<rfE> ^5 w® %rt s 


(i) lim 


n— )<» 


n-»«> 


1 + -1 = e. (ii) Um f 1 + — ] = e a . (iii) lim 


sin x 


n 


*-^0 x 


lo° X 


1 80 c 


(i v ) ]j m M£ = 1 , (?I^xC^TO^t < 1t3m! (v) lim — ^ = 0 (m > 0). 

V ’ .n X X 


x— >0 
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(vi) !im d 1 = 1, ^ a = 1 

n->° o 

o, - 1 < a < I 
, (t^i 


(vi) ii m Mnl* = lim-^ = 1. 

x — >0 x .v—>0 x 

(vii) lim f(x) - Iim f{a + h) (x = a + h TO). 

x->a /?-> 0 


(viii) lim - — b - - logoff) (a, b > 0). 
x->0 x V"/ 

(ix) iim -J- = 0. (x) lim — = 0, p > 0 TO I 

■ r ~ >eo - V x-^ n P 

qrfirefc 'Sim^ ^ (?nf^gnm ^ (V Hospital’s rule ) Til 


C3TO1 wr^ftx), X = a 00 " 0 x °°» 0°, oo°, r, 

W TO '&*(* /(x)-C*F x — a (indeterminate) ?t$ I 

^ WfTO fel ^TOtWl i 

(i) (~) TOTOR CTO, ^ lim f[x) = 0 lim g(x) = 0 ^3, 

x->a x-»a 

lim = lim to, ^tara ^5 i 

.r->a<5W x-»a £ W 

(ii) (“) CTO, ■# Iim/(jc) = oo ^ lim £(*) = oo ^JTO 

!im ^TTV = Iim ^ ^^CTO %TR TO) | 

x^>a & \ x ) x~ >a 8 \ x ) 

1 n 

| WRJ S M TOIR CTO -TO (R ^TO RrTt (7fl L’Hospital’s | 

j rule ^ ' p if^s) may tor *ros wfift wtr ^ ^ ^ I 

co w 0 I 

| ~ TO*td§ croc 1 otcto 4 toir 2K?n^f to© to 1 | 

1 

zm\ %n £Hr tots wm ^ ^ rto ^ (^r %hr to 

^>c< r)-, to w^icr ton ri to, 3£nflj toictr %5 fro#i tor ^ s4^ \ v s rto 

TOt % 





(i) (a «m?t ’ja© am^t wt pit «nw aif*mm 'em § ^ ^ '^ $I © 
wra a®sf% m^i aiPmm »if^ sra fe ^ ’» ^ 'sfe'fe wra#ra 
^ *mn Tira ^ «ra ^ ^ ^s© anOT ^ asm ^ 

^ ^hh *w *wiwh «ps^r ^gcs n& I Sto aa© at '§®tw wt 

«rm 5®n 


lim 
x — »°° 


2a: - f sin 3 a: 
2x- sin 3 a: 


(— ^sn^m). 


L’ Hospital’s ^ ^rtf , sm 


lim 
x — »°o 


2 + 3cos3a: 
2-3cos3a: ' 


^ piwj lim cos 3 a- W«s, ®it •0®IW » ^srra sispra ?s® aOT hi 

.t— >°° 

of^j ^£3 CFT*! (71 ^m\ %M ^C9 “ 


lim 

x->°° 


2 -* + sin - | * = lim 2 + 3 fel = |+|0) (( ^ lim «jjl* = 0 ) = 1. 

2* -sin 3 a; *->00 2- 31*^) 2-3(0) 3jf 


3* 



CO 'm ^ 



*-><» e* 


W, lim ^ (” ^rma) = lim ^ ,aTO5 > = Iim At = ^ ' swm ) 
r '■*» x->« C 60 *->“> e 




= lim 2d* (— ^rf^RJ) = lim ■— = 0. 




24 


jr— >°° e 


(ii) lim (jr = lim =,e° = 1. 

*->0 x 0 *->0 1 

W5U j 

5R«t S (i) a R^ fe CTOTI ^ W /U) WWfr a ft**SP» W 

55^ *lR 

\\mf{x) =A a ) ^ lim A*) = lim A*) = A«) ^ 1 

x — )o x — )a+ x — )fl— 

(ii) ^ (a, by*® 3^ R*^o Ax) ^ (a, 6) Wo 

^*n ^sn 

(iii) Ax) 'BIC’PWC* [a, b ] ^ W31OT #5 Ax) (a, b) ^ 

>01^1(3*1 ^ '5t 1 §Jv5t'Q A x ) a R^Co ^SIhR^ 'Q b 
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f{x) (a, b) ^ W ^ lim fix) ~f{a) lim f(x) —f{b) ^ I 

-*-»«+ a-+6- 

'^t S V5|R(<M?f (TTf^R^l (^t C^rTf y( X ) C^rff 

fH a-tf® W's TO *(TO § 

(i )j{x) witor* ^ x = a- 5rt ; 

(ii) lim lim /(a)* lim /(a); 

^ *->«+ .r— >a- 

(iii) lim /U)^(7i%l)^fev5^,^ lim /(.r) */(a). 

x->o X-)n 

WF&Sfa ^ % ' 

(') ^ ,im /(*)"^ ^5 TOP f%$ TO /(tf)-4?I 7RR VTT ^ '5f ! 44t ^ 

A — 4 fl— 

1%^ of?J TO TfSfR ^ 3?r VO^R /(*) x _ a 

wsi ^ii to x = « fans fa) to 

^m<\ TiK&tffrs to a = « f¥fus ^ to osmt to i 

(ii) lim y(x) * lim ./(a), TOi <Mf ^?J C*J ^*4TO>y(Ay-TO x ~ a ^ ,p W<T c t 
^ ^^5 TO^oT <fCTO I 


t>faT 2 (ii) ^ CTO 


lim /(a)- lim /(a) 

X — >rt+ A— »fl— 


-C4 5 x ~ a 


Wj (height of jump) 4^TI TO 

i[w5i^ 


fe-'lCv WfTO* f[ x )^\<\ 


o i. a) >8 ^(a) « f^s© ws to 4<r c crora to 

SjfsfD : 5JC‘W!^ a-U^Cs Wi S 


( a ) / ± * •> c*rro (/± *) (a) =Ax) ± g ( a) 

( b ) c / ; CTOW (c/)(a) = c fix) 

(fg)(x)=Ax)g(x ) 

(d) A«g(a) * 0?? ; OT*nw ^j(jt) = |M gfjc) * 0; 

^ ^ ; (I/D W = L/W I (^ a t%<p5 |/|TO TfTO c«IC^ 

/ a 1%^ \st ~m ^n) i 

0 2. = 



'Q > i'3 , 'si 44 1 


g 'Q /-43 RSTTt^ W??^ if o g)(x) [C 5 TTO (f 0 g)(x) =fig(x))} a 
faijC,'® "^5 353 1 

O 3. CWtRt ^*3^ (polynomial function) 332 31-^3 W I 

3 4 , c R^co 33 ^3° ^ lim g(x) = c 33, ^53, iim f{g(x)) = 

.v— >a ■*■—>« 

/f lim g(A-)l S t> l'« v o W^(.<P3 

VAT— / 

^ if 33 , «nw’) i 

3 5 , ^ gflsife (elementary function) Wi ^WR 2 jf%^ W I 

0 6. (a) 33t 3 R,/(a) [a, b] 33 ^33R3 R^5 'Q Wj 43< M 43sfi> ^?3 

(7i /( fl ) < M <f[b) 33 I ffiS ^8 ^3Rf (a, b)-C5 433 43f5 '31^3 3v4Tt 
c^33 '=>)fo v 9 3I3>53 C3/(c) = M I 

(b) ^./(A) WPJRS I WS 33 43 ^ '* ffix { , X 2 $ ' 0 |'®«llcri 5 l 433 ^ ^33 

(71 /(a,) 'Q /(a 2 )-43 fe ^TfT^R R 15 #®, voRJpT 433 43 ^ a 3 ^ I-Gs 

31353 ( 7 ! a, < a 3 < a 2 353 43 ^ /(a 3 ) = 0 353 1 

o 7. ^R/(a) o, /?] <w w<n^f 3°w© 'Q w 33 ^©C3 if ^’1’^ [a, &] ^ 

^§7^%^ (bounded on [a, £])353;3(s K [a, ^] 3Fg<tt^d^A-^3ST53I, 

m </(a) <M^IU 433 41^4 3°x3fl /?? 'Q M-43 31353 I 3*2 Wi (71, 

^ CTO [a, b ] 433 ^ 43^ f3% 31353 533153/^)^^ ^ 

srwt^ij /(x)-fl^ w? 31533 353 3333 353 43^ 433 ^ 43f$ 13$ 31353 

( 7 i« f[x)^ 3 R <£ 31535^ 23253121 ./(aHr 33^ 31533 3531 

3531 

3 8. 331313,^333/^) (31531 t3^a-C3f353 <31531 a 13^5^5 1 

>0(31<0) 33, ^135^1 «- (3 1353 433 43=1!j^P^ 3R1 3l353§.3l3 2f1%fiA 
V^tetAx)^ 3R W (3313K5I ^ c tmO 3C3 1 



x ->0 jc z 


(a) 1 (b) i (c) i (d) i 

2. /(a) = [a] 371> lim /(a)-43 ’SIR 353 

a :->3 

(a) 3 (b) 2 (c) 0 (d) 4#R C3nr3tR 371 1 


56 
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3. lim ^ --43 *TR 
x->f cos x 


4. lim ^7 
x-»l x-\ 


(a) - 1 (b) - 2 (c) 1 (d) 2. 

„x 

^R 


(a) e (b) I 


5. lim [ ~ — jc ) tan ?JR 


(c) 


(d) RS 


(a) 0 (b) - 1 (c) 1 (d) 4*#R C^RRt^ R3 I 

, |l + *1 - 1 

6. lim J ! — RR 

x— >0 X 

(a) - 1 (b) 0 (c) I (d) 2. 

7. lim* 2 sin- -^3 RR 
x->0 x 

(a) 0 (b) ^fefR (c) ! (d) «>. 

8. lim fl + -l -4<1 RR 

X— *-oo\ X ) 

(a) 1 (b) 0 '(c) <? (d) I 


9. lim | 1 -- | -43 SIR 

X— >°° 


(a) 0 (b) TO (c) <? (d) 

e 

sinljcl 

10. lim — str 

x->0 JC 

(a) 1 (b) 0 (c) (tRT^) (d) | 

11. lim RR 

x— >0 \x\ 

(a) 1 (b) qfrdR ( C ) (s*) (d) 

12. lim RR 

x->0 sin * 


(a) 0 (b) 1 


(c) ! 5ffelR (d) C^TRlf^ TO ! 



* >i^vsi 443 


13. {x}, x-^k *r*tfe c^fm, lim S1 , rj j - p ^ ^R 

*— »o \ x > 

(a) 0 (b) 1 (c) (d) C^ti!?Ttff>$. ^ 

2x-5 


14. lim 


x^\S- 2 x\ 


[■-<43 'SIR 


(a) 1 (b) 0 (c) (d) c*1cnlt3$ *R 


.. sin jc - (sin x) sin ' r 
15. lim : — - — 4<J 


X ^2 


k + 1 - sin x + log sin x 
(a) 1 (b) 2 (c) (d) (*RW) 

16. lim {t]x + -jx -VJ)^ 'SIR 


x — >00 


(a) 1 (b) | (c) 1 (d) 0. 


17. lim — ,-- -4* sjr 
x->0sin l x 


(a) x (b) 0 (c) 1 (d) SR 


18. lim (1 - x) tan^—-^?[ 
x — > i L 


(a) n (b) f (c) In (d) 


n 


* „ cos2-cos2jc „ — 

19. lim — n ^ ^1R 

x — ) — 1 JC Z - |jt| 

(a) sin 2 (b) 2 sin 2 (c) - 2 sin 2 (d) 1. 

J>x _ 1 

20. lim . * , ‘ r -dlSUR 

x — > 0 1 ° 8^(1 + 4 -^) 

(a) | (b) | (c) r 

osin ax _ osin /?x 

21. lim 


(d) CTOlt^ TO 


x ->0 


( a ) 3 (b) | (c) + ( d ) TO 
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22. lim 


sinf-fM 


\ ¥ ) 


JC-)0 ° sin 


2 X 


^ -5TR 


(a) | (b) | 


(c) 0 (d) 4#^ TO 


cosx + sinx 

23. lim x l -«to ?jh 

x z 

(a) 0 (b) 1 (c) ~ (d) (7PR?It1^ TO I 

24. lim lim = />TO, (Wf p, q * 0, UfR 

^->oo 9-1 + P ,r-»0 9 A + P 

2 

(a) 1 (b) -£ (c) 4r (d) 4#T<I C<m?ni^ to I 


25. lim S!!L2Ufla ^ 

.r— >oo -* 

(a) 1 (b) 0 (c) ^r% 3 ffa (d) »a^r?i eastern^ 


26. lim - tSSSX -ss® ?rR 

(x-;zt 


(a) 0 (b) 1 (c) ^ (d) - I. 


27. lim^— U*B!*IR 


(a) i (b) (c) -2- (d) 4#ra croni^ to 

H p 

28. lim ^ 




(a) (b) 


(c) ^ (d) 


V2 a ’ 


29. lim _y log 


v — > c 


sin^jc + -L j 
sin* 

v v 


, (0 < X < y)iTO ?TPl 


(a) 0 (b) 1 (c) cos x (d) cot x. 
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30. lim s * n (* 2 * 4 ^ -43qH 
x — >0 x 3 - 5x z + 2x 



(a) 2 

(b) 1 

(c) 0 

(d) 4#f3 C^RRTR TO 

31. 

lim^ 

x — 3/c osx 
. 2 

-43 RR 



x-»0 

sin Jt 




(a) 0 

(b) 1 

(c) 4 

(d) -ii- 

32. 

(e x - 
lim 1 

l)log(l + x) 

--43 RR 



x->0 

sinx 




(a) 0 

(b) 1 

.(c) 1 

(d) f 

33. 

;imf- ; 

-43 RR 




X->I log a: 





(a) 0 

(b) 1 

(c)2 

(d) 4#13 TO 


34. limf^+iY 4 ^^ 

.V — >oo \ X + ]J 

(a) 0 (b) 1 (c) e> 3 (d) e 5 . 

35. 3f*f/4^ wrm* TO 43^ 3ft lim /(x)-43 TRtfa TO, W3 lim J{ x)~ 

AT->0 X— >0 

43 ¥R 

(a) WiJ^ 0 (b) Will - i 

(c) ft 1 # 4^1 to (d) 4*#T3 to 1 


36. lim 

x~>0 


tan| -^ + x 


-43 3R 


(a) e (b) e 2 (c) e 3 (d) <r\ 

37. {x} W X^I3 *r*ftTOF ^*t, lim Sin .l^- 43 RR 

x -> 0 + { v *} 

(a) 1 (b) 0 (c) ■'Sdwlfa (d) 4“#3 TO 


38. lim 

x->0 


\ 


e - 1 - x 


-43 RR 


(a) 0 (b) | (c) j (d) 1. 
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.. xe x - logfl + x) __ 

39. lim — Ip l 4ft s^R 

x— >0 jc“ 

(a) | (b)4 (c) 0 (d) 1. 


40. lim 1 ° gC ? S ' y -^<i sir 


jc->0 x* 


(a) ^ (b) 1 (c) - 1 


(d) ‘ T 


41. lim 


x-><» 


JC-1 

X+1 


x+2 


4ft SIR 


(a) e z 


(b) e (c) 4r 


(d) e‘ 


42. lim (0.2) 


| 0g^(4+l+-jL+-/i JiW 


-4<J *IR 


n~»oo 


(a) 2 (b) 4 (c) (d) c*FK?rt1^ =ra 


43. lim 1 4- sin— 1 - 4ft SIR 

n— >°°V n 


(a) a (b) | (c) 

44. lim i!±* + * 2 ) -43 sir 

a 2 


j->0 


(d) e fl . 


(a) I (b) I <0 I 


45. lim — ^rR 

x-»0 4* -2* 


(d) 4#T<I C44STfft% sra 


(a) | (b) | (c) 


(d) 


1- 


46. lim 


1 — x 


1 + A 


■4ft SIR 


x— >0+ / -i r ~ p 

I tan VaJ 

(a) 0 (b) 1 (c) 2 (d) 3. 
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4 7 . lim l-^d-cosjc) ^ 
-«o / 


(a) i 

a x -b x 


(b) i < c) 1 < d > 


48. Iim — (a, b, c, d > 0)^R 

x ) 0 

a /L ^ c log(a/fc) 

(a) * (b) 1 (c) 155 ^ 73 ) 

49. Iim x cos^j sin^— 

(a) ?f (b) f (c) f (d) f. 


(d) 


log (c/d) 

log (alb) ' 


50. lim 


3a- 2 + 1 
4a 2 -1 


l+x 


*TR 


(a) 0 (b) 1 (c) i (d) (anCfOR TO t 

X —X 

51. 7(a) = 6 — (a/0)^a = 0-Co W 3-8, TO 7(G)^?J ^TR 

(a) 0 (b) 1 (c) 2 (d) 3. 

52. f{x) = (1 + 2a)£, Wa^O 

= k , W a = 0 

^ a = 0-C^ R'gvs 5?, ^4 'STR 

(a) | (b) | (c) *2 (d) 

53. 7(a) = l 0 ^ 1 +aA M°gO ^ ^ _ q_££ ^ TO 7(0)^ *TR 

(a) a + b (b) a - b (c ) b - a (d) log — \ 

\ b J 

e A rj s 1 - COS OCX - 

54. fix) = : , A * 0 

A Sin A 


= 2> A = 0 

(C*P4ftR a * 0 #F x = O-Cs Ws TO <2S*R ^R 

(a) 1 (b) - 1 (c) ± 1 (d) (TFKRfft^ TO I 
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55. j[.<) = u - 1 1 + u | + u + 1 1 (0, 2) 'Hvms fx) 

(a) x = 1-^ W 

(b) x — i ^ 

(c) x = 1-^1 v5?}*ip4 'Spf^vsl ^5iK^ 

(d) x = 1^5 ¥*« ^ S.C^'Q I 


56. fx) 


1 - cos mx 
x sin x 


W x^O 


= 2, W x = 0 

x = O-C^s ^T, m -£ 13 '5IR7 


(a) 0 (b) - j (c) ± 1 (d) ± 2. 

[x]+\x\ _ 2 

57. fx) = , Z ,x * 0 


[x] + !xl 


x = 0 ^1, 


(a) fx) x = 0-C^ (b) lim /(x) = - 1 

A " — > 0 + 


(c) lim fx) = 1 
.r->0- 


(d) 4-#^ (7PR?n^ vr?r 
58. y(x) = (sin2x) tan “ lv x = ~Q5 Wv55Ra I 


x=| ^ ^ ^ 

(a) e (b) -fe (c) - (d) 

€ y/e 


59. m -mfx)= l s] *2* > X * X = -|cs fx) /(y 


- 4 ® 




(a) 0 (b) j (c) ^ 


(d) 1. 


1 f ?r\ 

60. *m'mfx) = (sinx)^,x* y;#i = y l^s^x) W5 Wf/^yj- 


^ 3 ?f ^TR 3 J 4 


(a) 0 (b)| (c) | (d) I. 




^ftura □ , %n 'Q 449 


61. lim yfxUx + 4 - -Jx'j-^ sir 

(a) 2 (b) ^ (c) 0 (d) 


.62. a > 0, b ± 0 ^ p € N 3SH lim - — ~ 

x^>0(\+bxy-\ 


(a) 


63. lim 


p loga 


1_1 

0 V 


(b) 


logo 


y-*a sin 


(a) 


f ( 2 ^-«) 


pb 

- 09 ? 'SIR 


(C) 


~< 4 <J SIB 

1 

b]^L ( d ) =ra 


/ T 53 


(b) — 


(0 


2/ztt 


(d) otIwIBr *R 


64. *rat RR 5 RfaR sihr <5IOTr> IDcR^ CWR OeD^^jeD 

/(x + y) — f{x) + Ay) ^ * = 0 R 1 ^ A*) ^ A*) 

(a) D-^R 3j%fs R^s 

(b) D-4R R>% W W<3 2jRR*t^ sr 

(c) 0 ^ EM3 i 5RJ RRp>t W5 

(d) frn ^C3 R! 1 


65. n > 1 ^RJ Hm 

x ->0 


(a + xf-ja-xf 


66. lim 


(a) na n (b) 2 na n 

{ x 2 + 7* + 8 


4 <J sir 
(c) 2na ,l ~ ] 


(d) no n 


.v->~l jr + 2* + 6 


SJR 


(a) (b) e 9 (c) <? 15 (d) (TFfWfR RR I 

67. a*) = ri— y = MU*))-*® R*r#ra 

I X 

(b) { 1 } (c) (p (d) <4*LRlS C^RRtl^, R3 


- x 

(a) {0, I 


68. [- 2, 2] f{x) = -£- - sin^/i + 5 

(a) 4| sir (SR (b) - 2 ~ sir (7R 

2 

(c) 4SR SIR x (7TCRRT (71 xe [0,4] (d) R^ft ^ ^sr -sir * (7RR (?Ia: e [-2-^, 0]. 
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69. lim 


X— *«>L 


:4x 2 + (? - -s/x 4 + a 4 


-43 3t3 


(a) a 2 (b) £- (c) 0 


(d) oo. 


70. fix) = 


x 2 -2 x+a TO X ± 0 
< sin jr ’ 

b, TO x = 0 


X - 0 'ms 


(a) a = 0, = b (b) a = b = 1 (c) a = 1, b = 0 (d) a - 0, b = - 2. 


71. 


lim co y- sec * 
*->0 x 2 (x + l) 


-43 ^TR 


(a) 0 (b) - i (c) 1 (d) 4#t3 CTOli^ 33 1 

72. lim 2* sin — — 43 3t3 

X-^oo 1 X 

(a) e (b) 1 (c) oo (d) 4‘#13 C^tOTtflS^ 33 1 

73. 3f3 g(x) (0, 1) ^33fi33 Ws 43< (0, 1) ^ W3Ry! h(x) 433W1C3 


C3 /i(x) = lim + g(x) 3>3, 

x' 1 *! 

(a) /t(x) W (0, 1) ^31(33 Ws 

(b) h(x) (0, 1) ^ ^3^ 433 33 


(c) A(x) WlWD* x = j *\ms\ ms. 


. (d) 4#T3 CTOtl^ 33 I 
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1. (d) 2I¥9 lim 


(■ x z + 9)-9 _ 


= lim 


' r ^° A 4x 2 + 9 + 3 ) x ^° A 2 + 9 + 3 

v / 


^1“ '5joj|R I 


2. (d) lim [ * ] = 3 lim [*] = 2. ^<51° ^>jiR I 
x-»3+ jt— >3— 


3. (b) lim 2 — «) = lim —A = - 2. 

COS* 0 J^jr-Sinjc 


4. (a) lim'- £(— • 'SJtTO) = lim ~ = e l = e. 

x^>\ X-l 0 x — > 1 1 


5. (c) lim f^-*ltan * = lim — -(^ = lim 


, * cot * 0 


x->* - cosec 2 * 


cosec 2 ~ 


, , x .. Il + *l-l (l + *)-l * , 

6. (c) lim = lim — = lim - = I. 

jt — >0 x x -»0 x x -» 0 x 

7. (a) - 1 < sin— < 1 => - * 2 < x 2 sin— < * 2 

* * 


0 = lim (- * 2 ) < lim* 2 sin— < lim* 2 = 0 
x — >0 x— >0 x x_>0 

lim 1-2 cin 


=> lim x l sin— = 0 
x— >0 x 


8. (c) lim fl + iT = lim fl+~T = e. 
X — >— oo\ x) ±->0-V X) 


9. (d) limfl- — \ = lim (l + >•)>' (* = - — = e~ l . 

x— >oov * j v— >0- y 


10. (d) lim = lim = - 1. 

x-»0- X x-»0- X 
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lim ^ = lim aa£ = i. 
*->()+ * *-> 0+ ■ 


.-. lim 4<I c^l 

*->0 A 

11. (b) 10-4*1 «qj!M 

12 (c) lim A ^f -^7 = lim 4^- 
1Z * 1 ; ‘vn^sinjc r_,n + sin^ 


lim 4fi = lim = 0 « lim ^ = Hm = I. 

x _>0+ sin !*l x— >0+ sin x ■ x->0- b,inAI x-*U 

lim 4^1-43 c^ 1 

■** T smijcl 

sin I jc) i- sin* . 

13. (b) lim^Hi= lim — = 1. 

x— >0 l*J *-»0 

14 (c) lim _ 2 — A = lim A~ 5 r = lim -[ = 1. 

14. w ^| +l5 _ 2x l x->f+2||-jc| x->±+2[x-f) 

lim lim fci{=-l. 

x-» 4-I5 2*1 x-»r-2^-*j 

^i°s lim — 7^*1 
A x_»4l5-2*l 

1 - ri \ ] ■ . 1 1 sin * - e sinjr, °8 sin - r r 0_ xW1 

15 ‘ (b) ^1-sinjc + logsUTJ [ 0 

cos*-g sin * logsin *(coslogsin* + cos*) 

" x ^2 + -cos* + cot* 


. l_ ( ,™xlog S in J : (logsinj . + | ) 

-1 + cosec* 0 

_ g sinjrlogsin.r| cot JC + (log S j n ^+ 1) 2 C0S*} 

r ]^? + -cosec* cot* 

_^sin*logsin*| cosecA: + (| 0 g Sm * + J) 2 } _ -1(1 + 1) _ 0 

lim — 9 ■ rp~ “ 

-cosec^* 


*->f+ 




lim lim -r=^T= Um 

j-)ooV J *->°° V* + V* + V* * 


VI 




1 + -A + 1 

V* 
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17 . (c) lim f 0 = , jm Vl^ 1 


x-*Osin~*x 0 


x— >0 ] + x* 


18. (d) lim (1- x)tan~ = lim - 1 * m*m) = lim — = 2l 

x ~> 1 1 X— > I XX 0 JC — » I K 2 7TX K 


19. (b) lim COs2 . cos2 - v - = lim . cos2 ~JL QS 2a '. _ 2sin(*+ |)sin(jc- 1) 

*->“ I * 2 -M *->-! xP + x ~ xTt x{xTV) 

= = 1 ^ 


x-»-: 


(- 1 ) 


Jx 1 ,0 


20. (b) lim - — *. *mS) = lim ^ 5 


x— >0 log e (l + 4x) v 0 


x— >0 


l+4x 


4' 


21. (d) lim 2l nm ~3 si ^ 0 = |im g.2 smax log,, 2 - /?.3 s ' n & log, 3 

x^O X 0 .r— >0 1 


= <x'°Z e 2 - /?log 3. 


sin (^ 

22. (c) Jim — p 

*- > ° # sini^- 

.2 


lim 

x->~ 


sin £ 


V 


LV 


a 


(*) ' 


sinf^' 

• 2 * > 


2_ r_ 

y 3 


= U - I Hra I 4) = 4-0 = 0 t<7KSS 0< 4 < I], 

J X — >oo \ J / J j 


23. (a) |sin jc + cos x\ = 4l 


S in(, + fj < V 2^ 0 < j . n * + cH < V 2 


0 <; lim 1 ^ + , C °H * lim 4 = 0 => lim L sin * + C H 


X — »«> 


= 0. 


X -)» JC 


x— )oo 


24 (a) J™ = lim = f = «; «q?nw, lim = i. = fc 

■ r ^°° q ' P q + -2- 9 x->0 <7* + /> P 

^©af" ab - 1 . 

25. (b) - 1 < sin x < 1, ^ - — < H 1 * < 1 
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- lim J- < lim ^ < lim — 


x— >°° X x— >o° 


X->oo 


=> 0 < limS!li<0^ lim^ = 0. 
X v_*~ x 


X—>oo 


x— ><» 


l + rosr 0 r 0-sinx -0 ... ■ . ,• -cosx 1 

26. (c) lim 1 + C0 -^ f G *mx) = I'm 2( *m*) = lim — = y 

x-+K{x-x9‘ 0 } ° ^22 


i- ^7*-i /0 


J-jc'' 


-i 


27. (c) lim i- = lim p - = 


_ 9 


*^Tx-\ 0 


M| 1^' P 

q 


28. (d) lim "r + -rf-%l = 

x-»a+lVjr-dr yjx^-ct) 


lim -I 

x->a+ 



lim 

x-*a+ 


>} x-a , 1 


(V* + \/a )•>/* + a Jx + a 


= 0 + 


1 = 1 
yj2a yjla 


29. (d) y = - ^ lim 

z z->0+ 


log (Hltetd) 

b e V sin a: / 




lim 

2— >0+ 1 


= cot X. 


. 2 

-in / \ v sin (* + 
30. (a) lim -p- —r 

*-»0 x 3 - 5 jT 


lim sin( - v2 l ~-M. lim / 2+ , 4 -— 
x-*0 (x 2 + 4.r) *->0;r 3 -5.x 2 + 2x 


31. (d) 2|tf5 %n = lim 

x— >0 


/ \ L 
l-(cosx) 3 

1 -(cosx) 2 

1 -cosx 

1 - cos X 


lim 

x-»0 


1 

1 + cos x 




J_ 

12 ’ 


32. (a) lim 

x-*0 


(e x - l)log(l + x) _ 


sinx 


lim(^). lim^lMlimx 

x-»0 V x ' x— >0 * x->0 

lim^ 

x— >0 x 


1.1.0 


= 0. 
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33. (c) lim 4 (77 = }i m = !im lx 2 - 2. 


x->l log A" 0 


x — > 1 


x— > 1 


lim ( 

'^ + 6Y +4 _ 

lim i 

r x+l 

,+^Tp 

x— >ooV 

, A+ 1 J 

— 1——>0 

X+l J 



x+l 



r 5(x+4) 
1 lim — — 

x+l 


1+4 


£ *li!a]+- L , 


35. (a) /( a) %Srf\5 A ) - _yf A ) ( ^ 

lim^jc) = — \\mj(-x) = /(*#) I 

x ->0 x -»0 


^,/ = - lim^- a:) = - lim /(/) (W r = -a) = - / => 2/ = 0 => l = 0. 
x-»0 ?->0 


36. (b) lim 

x-»0 


tan| -j + A- 


-a 


lim 

x->0 


(l + tanA')' 
(I - tan a)'’ 



lim (l + tanx) cmi 
,lanx -»0 

lim ‘- a ^ 
x — »0 x 

lim (l - tan A) -cot * 

. tan x — >0 

-lim ianx 
x -»0 r 


37. (b) a -> 0+ => 0 < a < 1 => { Va } = -Jx {a} = a 
=> lim ^44 = lim ^ = lim 4~x. lim = 0 . 

X— >0+ {•'/Aj X— >0+ -vA X— >0+ x— >0+ x 


38. (c) A = lim 
y -»0 


<t-1-a 


a = 2y. 


A = 


lim 

y-> 0 ; 


e 2 * 


zlzll ) 

4 y 2 J 


= , im ( ey -\ f + 2 ey - 2 - 2 y 

■ >’->0 4 y 2 


— lim 
4 v — >o[ 


’^-1 


\2 


1 e y -\ ~y 


+ lim 

1 v-» 0 


.■.A = i(l )2 + i A «>.,A = l. 
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39. (a) lim — '°f (1 + - (^ ®f^) = lin ], 

,, s.A " X— >U 


*->0 X 

_ Jt , „.t , 


e .. + x - i±l(- *m$) 

2x 


e + e + xe' + — 1 , 2 


= lim • 
x — ^0 


0+xY_ 3 

2' 


sin jc 


40. (d) lim M^(0 ^rn) = lim -OUL(§ **!*) = Jim 
*->0 x 2 0 *->° 2x 


- sec 2 x 


41. (c) lim 

.Y— >°° 



- 


\ x+2 

( 

( 2 2 

1 = lim 

) -* 0 

r 

l * + 1 jj 

.v+i 


- 


jc — > 0 2 

2 (*+ 2 ) 

A+l 


lim 

^->0 
A + I 



1+ - 


A' + 1 


A'+l 

9 


_ 2 — *- 

-Y+ 1 


= e 2 . 


„\log /c(4+i+lV 
42. (b) lim (0.2) 8 16 


n-»eo 


log 


1 l~L 
4 l 2" 


= i.» ir 4 




43. (d) lim jl + sin-1 = 
^ool n I 


n 

a 1 _ 


lim jl + sin— 1 
sin-“— >0 1 n J 


cos ec-^j- 


-\a lim- 


= e a A - e a . 


..^;\ + x + x 2 e^_ f 0 


44. (a) lim 2 

*->0 x z 


= r, m l±^=iiJ.4^ 

x _>0 A->0 ( z x 


= 1 -Ilim^I = l- >= I 

2 jc->0 x LI 


45. (d) lim 


3 - 2 _ 


.y->0 4 X - 2 X 


lim 2i-L- lim 2L± 

■r->0 * x >0 _ 

lim lim 22^1 

. n X .. .A 


log 3 -log 2 
log4-log2 


log! 

log2 


58 
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46. (b) tan 1 = 0 x = tan 2 # ^ $ -> 0 x -* 0+. 

^ %lt = lim i_^VcQs2<9 = 1 - cos 2# 

#->0 Q- 6 1 — >0 # 2 ( 1 + Vcos2#) 


= feo^) l m oTW^2# = 2 - (,)2 ITT = 1 

47. (c) limI^- cos ^- cos ^ = - o Hnl sin2 ( sin2 f) si 

x— >0 sin 4j: 


= 2 


sin(sin 2 -|-j 


lim = — 

sin 2 |->o sin 2 -*- 


^4 

lim £HLi 
2 )■ 


X r 1 (l)! ( | ) 4 r{' 


48. (c) 45^]<T , 


49 ' (d) Ji, m 2 C0s ^' sin ^ = lim f si "^ = f lim = f ,l = f . 

A-->oo ‘t-l X— >oo 4 2x 4 jr__ >0 4 4 

2l lx 


50. (a) lim 

X->°o 


( 


j 

4x 2 - 1 + 2-x 2 V** _ 

4x 2 - 1 J 


lim 

X — >oo 


1 + 


2-x 2 
4x 2 - 1 


4xLd 


2-x " 


,j 

*->°°(l+x)(4x 2 -i) 


lim 

X-»oo 


2-x" 


= £ 


( i+ i)4- 


x 2 y _ 


lim 
x— >°< 


x -2 


= 0. 


K)( 4 -A 


51. (a) 4WTF? y(0) = lim^x) = lim - — ~~ = 0. 

x->0 x->0 2 


52. (d) k = f(0) = lim^)= lim(l + 2xp W. 


X-40 


x->0 


S3, (a) = a lim - og(l + at) . + b | im lo g <IzM _ . 

«*->0 -&x-^0 
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t ,. _ . ,. 1 - cosccc 

54. (c) 4WKa 4 =m = lim/W = 1'ni— 7TT— 

i x_»o .r->0 


2 sin 2 ^ 

= lim : — = 

x _40 *sinx 



r 

\ 

. ax 

2 

2 


sm -=- 


a 

lim 

2 


2 

^->0 

ax 

? 1 



^ 2 

z ) 






lim ML?L 
*->0 x 


=> a = ± 1. 


55. (a)^(jc) = |jc - a\ TOJ Wo I 

‘C*Tt'>ftprf ’'3 W’W* I 

^ mKj [ x ) = |x - I| + |jc| + |jc + 1 | X = 1 ft 9 P 5 W 5 I 

56. (d) 54 -4$ | 

57. (d)m lim ^jc) = lim g _|/~- = £ -rr^ - 2 ~ 7 *-# Q) 

jr — > 0 ~* x-> 0 - 1 x ‘ c 


lim f(x) = lim ^TT 1 = lim (gX “ 1) " 1 - - m ^5 <5$ I 

x~> 0 + a~» 0 + u + * x-> 0 + x 

( \ tan 2 . 3 a 

jU lim,(l-cos 2 2x) 2 


lim (l-cos 2 2x) cos 2 lx 
x->4 v ; 


- lim ^4^ 

a ->4 


= e 


2 - 




59. (a) = iirn [§ **^1 


.. -cos* _ n 
= lim — = U. 


x-»f 


2cos2x 


60. (d) /( 4 1= lim (sin x)'- 2 ' = 

/ - \-SCC 2 X 

lim 1 -cos z x 

v 2 / x->f 

X-)y V ' ‘ 


-7 lim i £ 51i 

Uf-' 


sin) -s—x 

lim — — — -.lim cos* 

~—x~*Q f-» *-»* 

e 2 2 


= e ]0 = e° = I. 
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61. (a) sm %fl = Iim ■ ^ A 

x— >oo -y x + 4 + x 


Iim ^ . — = —r„ ^ — 

y 1 + + 1 vl+0+1 



62. (b) lim 


a*-l 


x -*°(l + bx) p - 1 


iim 

*-*0 x 
Iim ii±Mzi 

xZ ^ + »-l 



logo _ iogfl 
bp(\) p ~ ] ~ bp 


63. (d) %n = - lim • y a 

y~* a ya sin =^~ 
a 


= - lim 


?->0 a{a + r)sin 2;rP±M 
n / 


[ y - a - { *ift t -4 0 <PT<H y -> a] 


- - lim — — 

^Oa^ + Osin — 

a 


( In t \ 

lim-— —.lim 
t->oa(a + t) o 

a J 



a 

2k 


_ _ J_ a 

<P-‘2k Icin' 

64. (a) OTWIWt * e D-43 WOT (HW 0 e D), lim/fc + h) = Iim (/(*) + m) 

h~)0 h~)0 

= f(x) + hm f{h) = fx) +f0) =f x + 0) =fx). \ 


65. (c) 2I5PS %n = lim (a - *)" 1 Iim i^iLZ 9 

. r -^0 a :— >0 e ±*-\ 

a-x 

= fl«- | .n.(1)»- 1 .2 = 2na n -K 


66. (c) 21W %Tt = 


lim ] I 

.t— >«■ [ 


+ 


5 * + 2 
* 2 + 2* + 6 


5i + 2 


r^42.<+6 


lim 
-><) 
e 


35 + 


i) 


1+2+JL 

a- „2 


= ^ 


15 


67. (a) j: 1 faffifx) = -y-~ jt * 1 ^ 
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u _ f(j^ x )) - — — - '©R 0 R^po w 'SFW© | ^ a: ^ 0, x ^ 1 ^ y - 

JUifi.*))) = x, ^ ^ i ^j©st\ c<w®i>if3i o ^ 1 f¥g&?zm si 

68. (a) /(- 2) = 3 /(2) = 7 ^ [- 2, 2] /(*) W© =* fix) 

3 4<R 7-^3 W^§t ^ I 3 < 4| < 7, *£»SR (a) ^ l 


69. (b) 2jsf5 = 


lim 

X — »°° 


x 2 U 2 + fl 2 ) - (jc 4 + a 4 ) 

x-Jx 2 + a 2 +^x 4 + a 4 


<?{x 2 -c?) 


x->™ X " 


= lim 

-L_>o+ 

A' 


_ 2 f 1 


a 1 

2 

V 

x y 





70 (d) lim y2 2x - + — ^UR W 

x— >0 sinx 

x = 0, * 2 -2x + a = 0=>a = 0. 

,. x 2 -2x + a 


'SlSJe'f, lim 


= lim^-f = -^ = -2=/(0) = ^ 

x->0 sin jc x— >0 ^ 1 


?J©<IR a = 0, b = - 2. 


71 - (b) = - Usffi 


= —i.4- = — i. 


sin^r j 


72. (b) 3tfS %Jt = lim — j- 2 - [-— = Z W; * -> oo => z -> 0] 

2 




= lim^ = l. 

z->0 *2 

73. (a) 0<x<I=>^ 1 ->0 CTO§ n -> ~ 


w= Hm ^U ) ± gW = 0^ = g(v) 

«->«• jc n + l 0 + 1 


ft(x) (0, 1) W© I 



( Differentiation ) 




i) TO *TR> y - f{x) i£i^ sp i - 

{a, b ) ^f'3'§<S '50 ^0. 1 ^ v 2!^l c l (a, b)-^H x = c-CS a < 

lim <TO> ^ ^ | 


x-*c 


.V-C 


'SfoRl'S c R^CO /-43 WfW'S? ^cTI 5*1, *TO fi>f^ ^gj ^ 

f(c), ^t/'(c) = /Tr)| v=c ,TOTOl 

ii) ^ (a, b) Wsp to «£R5© SRWte C3TO1 

y = /W^ FTO, ^ Wi (a, Z>H0 m^5 ^ c (sufc a < c < byes 
»W<? 'oi'Sfj^or [f(c - 0) <Tt L f\c)] 4*R \5R*fciRT ^ pg^g^gf \f\ c + 
0) *TI R/'(c)] <JTO 0, 


L/'(c)=/(c-0)= lim /( c +. A f)-/M 

Ax— >0- Av 


R/'(c) = f(c + 0) = lim fiF + &x)-f(c) 

Av— >0+ Av 

’ 3p ^ 5 > ^0/'(c) = L/'(c) = R/(c) TO l 

iii) C5I0 : TOfTO> y = f[x)-C^ 

(i) («, b) CS ^s<pqwcW 31 ^R^fTOI^U 3°Tf *TO *jf^ (a, b ) 

5fHW % C 0=Nfe a < c < bhe® sfe sflw ^ sra SIR 

: 5 # 5 J 

00 <h [a, byes 31 wiwti *ro *ifi («, b) 

^ Sim^ f%5 c-05 /'(cH 0 QfT^ vsm TO #f ^ ^ ^ vo^ 

^ /'(o + 0)«/'(*-0)-tfI3'5rfW5«nE?,!R ? iBRRgi| R j|%^ | 



